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An expandablo tubular nrmmber 2530 is anchored to a wellbora casing 2500 by inj^ng a fluid 2580 into 



a chamber 2540, the fluid having a density greater than that of a fluid withir) region 2586 outside of the 
eScpandable tubular memt>er 2530. The difference in hydrostatic pressure between the chamber 2540 aruJ 
the region 2585, due to the differences in fluid densities in these regions, causes the expandable tubular 
member 2530 to be radially expanded by, ahd extruded off expansion cone 2535. In another emt)odiment 
a tubular member is expanded by driving tlie tubular member onto an expansion cone in a first direction 
and axlally displacing the expansion cone in a second direction relative to the tubular member, wherein 
the first and second directions are different. 
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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
This application dainrts ttie benefit of the filing date of U.S. provisional patent 
application serial number 60/212,359. attorney docket number 25791.38, filed on 
5 June 19, 2000, the disclosure of which is incorporated herein by reference, 

Thte application is a continuation-in-part of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454.139, attorney docket 
no. 25791.3.02, filed on 12/3/1999. which claimed the benefit of the fifing date of 
U.S. provisional patent appiicatton no. 60/111.293. attorney docket no. 25791.3. 

10 filed on 12/7/1998; (2) U.S. utility patent applicatkm serial no. 09/510.913< attorney 
docket no. 25791.7.02, filed on 2/23/2000. whteh dalmed the benefit of the filing 
date of U.S. provistonal application ho. 60/121.702. filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502.350. attorney docket no. 25791 .8.02. filed 
on 2/10/2000. whteh claimed the benefit of the fiUng date of U.S. provisional 

15 applteation no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent 
applcatton serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 
11/15/1999, which claimed ttie benefit of the filing date of U.S. proviskmal 
applteatton no. 60/108,558. attorney docket no. 25791.9; filed on 11/16.1998; (5) 
U.S. provisional patent appHcaOpn no. 60/183,546. filed on 2/18/2000; (6) U.S. utility 

20 patent appilcatkm ho. 09/523,460, attontey docket no. 25791.11.02, filed on 
3/10/2000, whteh claimed the ben^ of the filing date of U.S. provisional applteatkm 
no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent appBcatkm no. 09/512.895. 
attorney docket no. 25791.12.02, filed on 2/24/2000, which claimed the benefit of 
the filing dates of U.S. provisional appiicaton no. 60/121,841, attorney docket no. 

25 25791.12. filed on 2/26/1999 and U.S. provistonal applteation no. 60/154,047, 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility applk:atton no. 
09/51 1 .941 , attorney docket no. 25791. 1 6.02, filed on 2/24/2000. which dainrod the 
benefit of the filing date of U S. provisional serial no. 60/121,907. attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946. 

30 attorney docket no. 25791.17.02, filed on 6/7/2000, which claimed the benefit of the 
ffflng date of U.S. prervisional patent application serial no. 60/137,998. attomey 
docket no. 25791.17, fited on 6/7/1999; and (10) U.S. utility patent application no. 
09/559,122. attomey docket no. 25791.23.02. filed on 4^/2000, wMch claimed the 
benefit of the fiUng date of U..S. provisional applteattep no. 60/131.106, attomey 
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docket no. 25791.23. filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these appDcations. 

This application is related to the foiioiwing co-pending patent applications: 
(11) U.8. provisionai application no. 60/146,203. attbmey docket no. 25791.25. filed 
on 7/29/1999; (12) U.S. provistonal applicatkm no. 60/143.039. attorney docket no. 
25791 ;26, filed on 7/9/1999; (13) U.S. provisionai patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisikNial 
applicatton no. 60/1TO,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applteatton no. 60/159,033. attorney docket no. 25791,37. 
filed on 10/12/1999; and (16) U.S. provistonal patisnt applteatton no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999; Applicants incorporate by 
reference the disclosures of these applications. 

Background of the invention 

This invention relates generally to wellbore casings, and in partteular to 
wellbofe casings tt<at are formed using expandable tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undeslred outflow of drilling fluid into the fonnatfon or inflow of fluid from the 
formation into the borehole. The borehole is drilled in intervals whereby a casing 
whteh is to be installed in a lower borehole interval is k>wered through a prevtously 
installed casirig of an upper borehole interval. As a consequence of this procedure 
the casing of the lower interval is of smaller diameter ttian the casing of tt»e upper 
inten«l. Thus, ttie casvigs are in a nested arrangement Awith casing diameters 
decreasing in downward diredton. Cement annuli are pro>rfded between ttie outer 
surfaces of ttie casings and ttte borehole wall to seal ttie casings ftx)m ttie borehole 
waU. As a consequence of fliis nested an^ement a relatively large borehole 
diameter is required at the upper part of ttw wellbore. Such a large borehole 
diameter involves increased coste due to heavy casing handling equipment, large 
drill bite and increased volumes of drilling fluid and drill cuttings. Moreover, 
increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drllted in the course of ttw well, and ttie large vojumis of cuttings drilled and 
renwved. 

The present invention is directed to overcoming one or motB of the 
limitetions of Uie existing procedures for forming wellbores. 



Summary of the invention 

According to one aspect of the present Invention, a method of coupling an 
expandable tubular memt)er to a preexisting structure Is provided that Includes 
positioning the tubular member and an expansion cone within the preexisting 
stmcture, anchoring the tubular member to the preexisting structure, axialty 
displacing the expansion cone relative to the tubular member by pulHng the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positionihg the 
tubular member and an expansion cone within the preexisting stmcture, anchoring 
the tubular member to the preexisting stmcture, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular member, including: a 
wail thickness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wall thickness, no 
feilure for radial expahstons of up to about 30 %, and no necking of the walls of the 
annular member for radial expansions of up to about 25%. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a, preexisting stmcture is provided that includes injecting a 
lubricating fluki into the preexisting stmcture, positioning the tubular member and an 
expanskm cone within the preexisting stmcture, anchoring the tubular member to 
the preexisting stmcture, and axially displacing the expansion cone relative to the 
tubular nnenlber by pulling the expansion cone tiirough the tubular me 

According to another aspect of the present inventton, a metiiod of coupling 
an dependable tubular men^ to a preexisting stmcture is provided that includes 
positioning the expandable tubular memtw and an expanskMi cone within the 
preexisting structure, anchoring the expandable tubular merhber to the preexisting 
stmcture and axially displacing the expansion cone relative to ttie ' expandable 
tubular member by pulling the expansbn cone through the expandable tubular 
member. The expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling ttie first tubular 
member to the second tubular member. The ttireaded. connection Includes: one or 
more sealing members for sealing the interface between the first and second tubular 
memt>er5. 



According to another aspect of the present invention, a method of coupling 
an e)q;)andat)le tubular men^r to a preexbting structure is provided that Includes 
positioning the expandable tubular member and an exparsion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
stnidure, and axially displacing the expansion cone relative to the expandable 
tubular member pulling the expansion cone through the. expandable tubular 
member. The expandalte tubular member includes a plurality of tubular membere 
having threaded portions that 9re coupled to one another by the process of: coating 
the threaded portions of ttie tubular members with a sealant, coupling the threaded 
portions of the tubular members and curing the sealant 

According to another asped of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
expandable tubular member. The tubular member Includes: a pair of rings for 
engaging the preexisting staicture, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

' According to another aspect of the present invention, a method of coupling a 
tjbular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone wlttiin the preexisting stnjdure. 
anchoring the expandable tabular member to the preexisting staicture, and axially 
displactng the expansion cone> relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member tp a preexisting stnjcture is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexistbig stnjcture. and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intennediate portion coupled to the firat 
preexpanded portion Including a seatirig element, and a second preexpanded 
portion coupled to the intermediate portion. 



According to another aspect of the present invention, a method of coupling a 
tubular memt)er to a preexistihg structure Is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting stmcture, 
anchoring the expandable tubular member to the preexisOng structure, and axially 
5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansbn cone through the expandable tubular member by applying an axial 
force to Oie wpansion cone. The axial force includes: a substantially cmstant axial 
foroe. and an Increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting strndure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular m^ber to ttie preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular memt)er by pushing and pulling the 
expansion cone ttirough ttie expandable tubular member. 

1 5 According to anottier aspect of the present invention, a method of coupling a 

tubular member to a preexistihg stmcture is provided that iridudes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
cone relative to tiie tubular member by pulling the expansion done ttireugh the 

20 expandable tubular member, and injecting a curable fluidic sealing material between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preeidsting stmcture is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubul&r member to the preexisting structure by increasing 
ttie size of ttie expanston cone, and axially displadng ttie expansbn cone relative to 
ttie tubular member by pulling ttte expansion cone ttiroiigh ttie tubular merhber. 

According to anottier aspect of the present invention, a method of coupling a 

30 tubular member to a. preexisting stmcture is prqvided that includes positioning ttie 
tubular member and an expansion cone wittiin the preexisting stmcture, anchoring 
the tubular member to the preexisting sbiicture by heating a portion of the tubular 
mernber, and axially displacing ttie expansion cone relative to the tubular member 
by pulling ttie expansion cone ttireugh the tubular member. 
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According to another aspect df the present inventfon. a method of coupling 
an expandable tutnilar memt)er to a preexisting structure is provided that deludes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
devtoe within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preesdsting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that ihdudes 
positioning the tubular member and an expansion cone within the preexisting 
10 stnjcture, explosively anchoring the tubular member to the preexisting structure, and 
axially displadng the expansion cone relative to the tubular nr^ 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that Includes fixing the 
position of an expansion cone within the preexisting structure, driving the 
15 expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, releasing the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular member. 

Aocortling to another aspect of the pre$ent InvenHon, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor ifito the 
preexisting Staiclure. and anchoring the expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone^ 

According to anotlier aspect of the present Invention, a method of coupling 
30 an expandable tubular mernber to a preexisting structurtd is provided that Includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, placing a quantity of a fluidic riftaterial onto the expandable tubular 
member to anchor the expandable tubular mernber to the preexisting structure, and 
axially displacing the expansion cone. 
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Acoortling to another aspect of the present inventton. a method of coupling 
an expandable tubular member to a preexisting structure Is provided that includes 
poisWonlng the expandable tubular member and an expansion con^ Into the 
preexisting structure, anchoring the expandat>le tubular member to the preexisting 
5 structure by Irijecting a quantity of a hardenaUe fluidic material Into the preexisting 
structure, at least partially curing the hardenable flukJIc sealing material, and axially 
dispiadng the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 
10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting strupture Is provided that includes 
15 placing the expandable tubular member and an expansion cone within the 
preexisting structure, injecting a quantity of a first fluidic material having a first 
density into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 
20 The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular merrd)er to a preexisting structure is provided that Includes 
placing the expandable tubular member and an expansion cone into the preexisting . 
stmcture, anchoring the expandable tubular member to the preexisting stmcture, 
25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular niember below the expansion 

Aooordtng to another aspect of the present invention, a method of coupling 
an expandable tubular member to a pree)dsting structure is provided that includes 
placing the e)(pandable tubular member and an expansion cone Into the preexisting 
30 stmcture and applying an axial force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple this expandable 
tubular member to the preexisting structure, and an expansion cone movably 
35 coupled to the expandable tubular nrtember and adapted to radially expand the 
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expandable tubular member. Including: a housing induding a tapered first end and a 
second end, one or mom grooves fomned in the outer surface of the tapered first 
end, and one or more axial flow passagQS fluididy coupled to the grooves. 

According to another aspect of the present Invention, an apparatus for 
5 coupling an expandable tubular member to a preexisting structure Is provided that 
indudes an expandable tubular n^ber. an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
mdvably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member Indudes: an 
10 annular member, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %. and rio 
necking of the watte of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
indudes an expandable tubular number, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expanston cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member indudes: a first 
tubular member, a second tubular member, and a threaded connedion for coupling 
the first tubular member to Uie second tubular member, the threaded connection 
induding: one or more sealing members for sealing the interface between the firat 
and second tubular members. 

25 According to another aspect of the present irivention, an apparatus for 

coupling ah expandable tubular member to a pfeexteting structure is provided that 
indudes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture. and an expanston cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member indudes; a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexteting structure is provkled that 
indudes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting stmcture. and an expanston cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member indudes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded jtortions of the tubular rnembers. 
5 According to another aspecX of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure Is provided that 
Includes an expandable tubular meiiibw^, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular memt>er and adapted to radially exparul 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a pree)qsting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandaMe tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular nnerhber includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes ah expandable tubular member, an arichoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the frst preexpanded 
portion including a sealing element, and a second preexpanded portiori coupled to 
the Intemiediate portion. . 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting staicture, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular, member, and a valveable fluid passage ooupled to the 
anchoring device. 

According to another aspect of the present Invention, an' apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support, member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable, tubular member coupled to the expansion cone, and an anchoring 
. device coupled to the secmd support member adapted to couple the expandable 
tubular member to the preexisting stmcture. The anchoring device is positioned 
above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member^ a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting structure. 

According to another aspect of the present invention, an apparatus for 
coupling an exparKJable tubular member to a prsexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular mismber coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an exparidable tubular to a preexTsUng structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone including one or more 
shape memory metal inserts, and a heater coupled to the support meml>er in 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided ttiat 
includes a support member, an expansion cone coupled to the support member, an 
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expandable tubular member ooupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular member. 

Acocvding to another aspect of the present invention, an e)qpandable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release member releasably 
ooupled to the resilient panels adapted to contrpliably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an e)q>andable tut>ular member to a preexteting structure is provided that 
includes a support member, an expanston cone coupled to the support member^ an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor ooupled to the expandable tubular member, including: one or more splices 
ptvotally coupled to the expandable tubular menrU)er for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 

15. coupling an expandable tubular member to a preexisting struqture is provided that 
includes a support memt>er, an expansion cone coupled to ttie support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to the expandable tubular member. 

20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support merfA)er, an expansion cone ooupled to the support member, an 
expandable tubular member coupled to the expansion cone, including: a slotted 
portion provided at one end of the iBxpandable tubular member 

25 Acconjing to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member, to a preexisting structure is provided that 
includes a support member, an expansion cone, ari expandable tubular member 
ooupled to the expansion cone, a cioupling device coupled to . the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular member. 

. According to another iaspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexistihg structure is provided that 
includes a support mernber including a fluid passage, an expansion cone coupled to 

35 the support mernber, an expandable tubular member coupled to the expansion 
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€xx)6, a slip Joint ooupied to the expansion cone, an end plate coupled to the 
joint a fluid Ghamt)er ooupied to the fluid passage, the fluid chamber defined by the 
Interior portion xyf the expandabte tubular member between the expansion cone and 
the end plate. 

5 According to anoth^* aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expansion cone, removing tlie expansion cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular rnember ooupied to a preexisting structure. The 
tubuteir member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone wittiin ttie preexisting 
structure, axially displacing ttie expansion cone, removing the expansion cone, and 

1 5 applying direct radial pressure to ttie tubular member. 

Brief Description of ttie Drawings 
FIG. 1a is a fragmentary cross-sectional Illustration of the placement of an 
embodiment of an apparatus for expanding a tubular memt)er wittiin a welibore 
casing. 

20 FIG. lb is a fragmentary cross-secMonal illustration of the apparatus of FIG. 

la after anchoring ttie expandable tubular member of ttie apparatus to ttie welibore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. 
25 FIG. Id is a.fragmentery cro^secHonai illustration of ttie apparatus of FIG. 

lb after initiating ttie axial displacement of tirie expansion cone by pulling on ttie 
expansion cone and injecting a pressurized fluid below ttie expansion cone. 

FIG. 1e is a fragmentery cross-sectional iliustiraOon of ttie apparatus of FIGS. 
1c and Id after ttie completion of ttie radial expansion of the expandable tubular 
30 member. 

FIG. If is a fragmentery cn>ss-sectional illustration of ttie apparatus of FIG. 
1e after ttie decoupling of ttie anchoring device of ttie apparatus from ttie welibore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-secUonal Illustration of the placement of an 
emtxxiiment of an apparatus for expanding a tubular member within a wellbore 
casing and an open hole in a siubterranean formation. 

FIG. 2b is a fragmehtaiy cross-sedtonal illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sectional illustraflon of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragrhentary cross-sectional illustration of the apparatus of FIG. 
2b after initiatihg the axial displacement of the expansion cone by pulling on the 
expansion cone and also by injecting a pressurized fluid below the expansion cone. 

FIG. 2e is a fragmentary cross-secttonal illustration of the apparati^ of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable tubular 
member. 

FIG. 2f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 

FIG. 3a is a fragmentary cross-^sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b Is a fragmentary cross-secHonal illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragmentary cross^ectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross^sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 

FIG. 4 is a fragmentary cross-secUonai illustration of an embodiment of a 
shock absort)ing system for use in ttie apparatus of FIGS, la to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use In ttie expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS. 1a 
to3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubiriar member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1ato3d. 

FIG. 8 is a cross-secUonal illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatii» of FIGS, la 
to3d. 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS. 1 a to 3d. 

FIG. 10a is a fragotentary cross-sectional illustration of the placement of an 
en^xxliment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15. FIG. 1 0b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. lOd is a firagmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 lOd after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. lOf is a friagmentary cross-sectional illustration of the apparatus of FIG. 
lOe after Initiating the axial displacement of the expansion cone.. 

FIG. lOg is a firagmentary cnpss-sectional illustration of the apparatus of FIG. 
30 iOe after initiating, the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansbn cone. 

FIG. lOh is a fragrpentary cross-sectional illustration of the apparatus of 
FIGS. 10f and lOg after the completion of the radial expansion of the expandable 
tubular memt)er. 
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FIG. 10i is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the weilbore casing. 

FIG. 11a Is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatiRi for coupling an expandable tubular merrter to a 
preexisting structure. 

fig: 11b is a fragmentary cross-seclional illustration of the apparatus 6f FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the weilbore 
casing. 

FIG. 11c is a fragmentary cross-sectional illustration of the apparatis of FIG. 
1 lb after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross-sectional illustration of the apparatus of 
FIGS, lid after deactivating the anchoring device. 

FIG. 11f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after initiating the axial displacement of ttie expansion cone and the deactivated 
anchoring device. 

FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1f after the completion of the radial expahsiori faf the expandable tubular member. 

FIG. 12a Is a fragmentary cross-sectional tilustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stmcture positioned within a weilbore. 

FIG. 1 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable exparision cone in order to anchor the 
expandable tubular nrmhber to the weilbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12b after initiating the axial displacement of the expandable expansion cone. 

FIG. 12d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a Is a fragnr^entary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling expandable tubular member to a 
preexisting structure positioned within a weilbore. 
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FIG. 13b is a fragmentaury cross-sectional iDustration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandat)ie tutuilar memt>er to the welltxra casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13b after initiating the a}dal displaoement of the expansion oone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expiandable tubular member 

FIG. 14a is a fragmentary cross-secfonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary cross*sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the expandable tubular member towards 
the expansion cone. 

FIG. 14d is a fragn^entary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular membsr onto the 
expansion cone. 

FIG, 14e is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
14d after decoupling the padcer from the wellbore casing, 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG; 14g is a fragmerf^ry cross-sectonal illostration of tim completion of the 
radial expanston of the expandable tubular rviember. 

FIG. 15a is a fragmentary cross-sectionai Illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 15b is a fraigmenlary cross-sectional illustration of the apparatus of FIG. 
15a after coupling the resilient anchor to the wellbonei casing. 

FIG. 15c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15b after initiating the axial displaoement of the expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus qf FIG. 
15c after completion of the radial expansion of the expandable tubular member. 

» , 
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FIG. 16a Is a top view of an embodiment of a resilient anchor for use In the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
oolied resilient member. 

FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 
use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sedional top view of an altentate 
embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary cross-sectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. Ida is an front view of an embodiment of an expandable tubular 
member including one or more resilient panels. 

FIG. 19b is a cross-sectiohal view of the expandable tubular member of FIG. 

19a. 

FIG. 1 9c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stmcture positioned within a wellbore. 

FIG. 20b is a fragmentary cross-sectibnal illustration of the apparatus of FIG. 
^20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FJ6. 
20b after initiating the axial displacement of the expanston cone. 

FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20c after completion of the radial expansion of the expandable tubular member 

FIG. 21a is an illustration of an embodiment of the ianchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
the splices. 

FIG. 22a is ari illustratim of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
thespilces. 
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FIG. 22c 18 a cross-sectional iliustration of the petals of ttie anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-secHonal Illustration of an aKemative 
embodiment of an apparatus for coupling an expandable tubular rhember to a 
preexisting stnicture positioned wittiin a weilbore. 

FIG. 23b Is a fragmentary cross*sectipnai iHustration of ttie apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealirig material into the open 
hole weiibore section proximate ttie lower section of the expandable tubular 
member. 

FIG. 23c is a fragmentary cross-sectional Illustration of ttie apparatus of FIG. 
23b after pemiitting ttie hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary crbss^sectional lllusttation of ttie apparatus til FIG. 
23c after initiating the axial displacement of ttie expansion cone. 

fig; 23e is a fragmentary cross-sectional illustration of ttie apparatus of FIG, 
23d after completion of tiie radial expansion of the expandable tubular member. 

FIG, 24a te a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and mettiod for coupling an expandable tubular 
member to a preexisting structuris positioned wittiin a Weiibore casing and an open 
hole weiibore section. 

FIG. 24b is a fragmentary cross-sectional lllusttation of ttie apparatus of FIG. 
24a after releasing ttie packer. 

FIG. 24c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding ttie expandable/ tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for iooupllng an expandable tubular 
member to a preexisting sttucture positioned wittiin a weiibore casing and an open 
hole wellbdre section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2Sa after injecting a quantity of a fluidic material into ttie expandable tubular 
member having a higher density ttian ttie fluid wittiin ttie preexisting sttucture 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after exttuding ttie expandable tubular memt>er off Of ttie expansion cone. 
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FIG. 26a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b Is a fragmentary cross-sectbnal illustration of the apparatus of FIG. 
26a after the initiiation of the radial expanston process. 

FiG. 26c is a fragmentary cross-secttonal illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart lUiiRstration of a prefened embodiment of a method of 
coupling an expandable tubular to a prM)d8tihg structure. 

FIG. 28 Is a cross-sectional illustratidn of an expandable tubular coupled to a 
preexisting structure using an expansion cone. 

F\G. 29 is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

A method and apparatus for coupling tubular members to a preexisting 
structure is provided. In a preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular rriembers into contact 
with the preexisting structure, in a prefenBd embodiment, ttie tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 
structure and ttien pulling an expansion cone through tiie tubular members. In this 
manner, ttie tubular members are radially expanded and coupled to the preexisting 
structure. 

Refening initially to FIGS, 1a. lb, 1c. Id, 1e, if and 1g, a preferred 
embodiment of a method and apparatus for coupling an expandable tubuiar member 
to a preexisting structure will be described. Referring to Fig. 1a. a weilbore casing 
100 is postttoned wtthin a subterranean formation 105. The weHbore casing 100 
may be positioned in any orientation from ttie vertical direction to ttie horizontal 
direction. The weilbore casing 100 furttier Includes one or more openings 110 ttiat 
miay have been the result of unintentional damage to the weilbore casing 100. or 
due to a prior perforation or fracturing operation perfonned upon the surrounding 
subterranean formation 105. As will be recognized by persons having ordinary skill 
in ttie art, the openings 110 can adversely affect ttie subsequent operation and use 
of ttie weilbore casing 100 unless ttiey are sealed off. 

In a prefened embodiment, an apparatus 115 is utilized to seal off the 
openings 110 in ttie weilbore casing 100. More generally, ttie apparatus 115 is 
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preferably utilized to form or repair wellbore caslrigs, pipelines, or structural 
supports. 

The apparatus 1 15 preferably Includes a first support member 120. a second 
support member 125, an expansion cone 130, an anchoring device 135. and 
5 expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surfece location. The first support member 120 is further coupled to the anchoring 
device 135. The first support rnember 120 is preferably adapted to convey 
pressurized fhiidic materials and/or electrical current and/or communication signals 
10 from a surfece location to the anchoring device 135. The first support member 120 
may. for example, be conventional commercially available slick wire, braided ynre,- 
coiled tubing, or drilling stock material: ' . 

The second support member 125 is preferably, adapted to be coupled to a 
surface location. The decond support member 125 Is furtiier coupled to Vne 
15 expansion cone 130. The second support member 125 is preferably adapted to- 
pemtit tiie expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commerdaiiy avaUable sUck . wire, braided wire, coiled tubing, or drilling ?tock 
material. 

20 The expansion cone 1 30 Is coupled to tiie second support member 125. The 

expansion cone 130 is preferEibly adapted to radially expand tiie expandabte tubular 
member 140 when the expansion cone 130 is axially displaced relative to tiie 
expandable tubular member 140. In a prefened embodiment, the expansion cone 
130 is provMed substantially as disctosed In one or more of the following: (1) U.S. 

25 utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit tif the filing date of U.S. provisional, patent 
appltoation no. 6Q/1 11.293. attorney docket no. 25791.3. filed on 12/7/1996; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, fited 
on 2/23/2000, whteh claimed tiie benefit of the filing date of U.S. provisional 

30 applteation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appltoation 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. proviskinal application ho. 60/1 19,611, 
atiomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. ' 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 

35 the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 



25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. titUity patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/2A12000, 
which claimed the benefit of the fifing dates of U.S. provisional applicattort no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and IJ.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29, fOeti on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no, 26791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. pro>^onai serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatkwi no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney decket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
K791 .26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docke* no. 25791,27. filed on 11/1/1999; (14) U.S. provisional 
appHcsitkm rw. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provlstonal patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent ajppiicatlon no. 60/165.228. 
attorney docket no. 25791.39. filed on 1 1/12/1 99d, the disclosures of whteh are 
incorporated herein by reference. 

The anchoring .devtoe 135 is coupled to the first support m«nber 120. The 
anchoring device 135 Is preferably adapted to be oontrollably coupled to ttie 
expandable tubular member 140 and the wellbore casing 100. In this manner, the 
anchoring device 135 preferat)ly contiiollably anchors the expandable tubular 
member 140 to the wellbore casing 100 to fedlitate the radial expanston of ttie 
expandable tubular member 140 by the axial displacement of the ^cpansion cone 
130. In a preferred embodiment, the anchoring device 135 Includes one or more 
expandable elements 150 that are adapted to oontrollably extend from the body of 
the anchoring device 135 to engage both the expandable tubular member 140 and 

21 • 



ttie wellbore casing 100. In a preferred embodiment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 is any one of the hydraulically actuated packers commeiicially available 
from HaOiburtoh Energy Services or Baker-Hughes: 

The expandable tubular member 140 is removably coupled to the expemsion 
cone 130. The expandable tubular member 140 is further preferaUy adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a prefened endxxliment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for pemiitHng the expandable elements 150 of the 
anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

in a prefenred embodiment, the expandable tubular member 140 further 
includes a lower section 160, an intennediate section 165, and an upper section 
170. In a preferred embodiment, ttie tower section 160 includes the anchoring 
windows 155 In order to provkle anchoring at an end portion of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of the tower and 
intermediate secttons, 160 and 165, are less than the wall thickness of the upper 
sectton 170 in order to optimally couple the radially expanded portton of the 
expandable tubular member 140 to the wellbore casing 100. 

In a preferred embodinrwnt, the expandabte tubular member 140 is further 
provided substantially as disctosed in one or more of the following: (1) U.S. utility 
patent applwatton serial no. 09/454,139. attpmey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applteatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility paterit application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. whtoh claimed the benefit of the filing date of U.S. provistonal 
appncatkm no. 60/121.702, filed on 2/2S/199d: (3) U.S. utility patent appltoatton 
serial no. 09/502,350, attorney docket no. 25791.&02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal appltoatton no. 60/119.61 1. 
attomey docket no. 25791.8; (4) U.S. utlKly patent appHcation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the benefit of 
the fiHng dale of U.S. provistonal appUcation no. 60/108.558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 
no. 25791.11.02. filed on 3/10/2000. whtoh claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney dodcet no. 25791.12.02, filed on 2/24/2000, 
whidi claimed the t)enefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney diodtet no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney doclcet no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. atlonwy dodwt no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent . 
application no. 09/588.946, attorney docket no. 25791.17.02, filed ort June 7, 2000, 
which daimed the benefH (rf the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed oii 6/7/1999; (10) U.S. 
utaity patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the t>enefit of the filing date of U.S. provisional application 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203. attomey docket no.. 25791.25, filed on 
7/29/1999: (12) U.3. provistonai application no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent application serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
applicatton no. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/.1 59.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U S, provisk>nal patent applicatton no. 60(165,228, 
attomey dodcet no. 25791.39, filed on 11/12/1999, the disdosures of which are 
Incorporated herein by reference. 

. The sealing rnembers 145 are coupled to the outer surface of the upper 
pbrtkm 170 of the expandable tubular member 140. The sealing members 145 are 
pref^Uy adapted to engage and flukiteiy seal the interface between the radially 
expianded expandable tubular member 140 and the welfbore casing 100. In a 
preferred embodiment, the apparatus Ills indudes a plurality. of sealing members 
145. In a preferred embodiment, the sealing members 145 surround and isdata the 
opening 110. 

As illustrated In FIG. la. the apparatus 1 15 is pre^ferably positioned within the 
wellbore casing 100 with the expandable tubular member 140 posHtoned in 
opposing relation to the opening 110., In a preferred embodimerit, the apparatus 
115 indudes a piuraiity of sealing members 145 that are posittoned above -and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optlmaliy fluididy isolates the opening 1 10. 

As illustrated in FIG. lb, the apparatus 1 15 is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring windoMr 155 In 
the expandable tubular member 140 into Intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular member 140 is 
rentovably coupled to the wellbore casing 100. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible oenwnt and/or epoxy 
is then pemnltted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
around the tubular member 140. 

As illustrated In FIG. 1c, iaie expansion cone 130 Is then axially displaced by 
applying an axial force to the second support member 125. In a prefenwl 
embodiment, tiie axial displacement of the expansion cone 130 radially expands the 
expandable tubular member 140 into intimate contact with tiie walls of the wellbore 
casing 100. 

In an altemative embodiment, as illustrated in FIG. Id, ttw axial 
displacement of the expansion txihe 130 is enhanced by Injecting a pressurized 
fiiAlIc material into the annular space between the first support member 120 and the 
second support member 125. In tNs manner, an upward axial force is applied to the 
lower annular face of the expansion cone 130 using the pressurized fluidic material. 
In this manrier. a temporary need for increased axial force during the radial 
expanston process can be easily satisfied. 

As Illustrated in FIGS. 1e. If. and 1g, after the expandabte tubular member 
140 has been radially expanded by tiie axial displacement of the expansion oone 
130. ttie first support nrwmber 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
firom the wellbore casing 100. 

As illustrated in FIG. 1g. in a prefened embodiment, the opening 110 in the 
wellbore casing 100 is sealed off by tt>e radially expanded tubular member 140. In 
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thi3 manner, repairs to the wellbore casing 100 are optimally provided. tJtore 
generally, the apparatus 115 is used to repair qr fomnwellbore casings, pipelines, 
and structural supports. 

Referring to FIQS, 2a. 2b, 2c .2d. 2e and 2f. an alternative embodiment of a 
method and apparatus for coupling an expandable tubular meinber to a preexisOng 
stnjcture wiir be described. Refening to Rg. 2a. a wellbore casing 200 and an open 
hole wellbore secUon 205 are positioned within a subtenanean formation 210. The 
wellbore casing 200 arvd the open hole wellbore section 205 may be positioned In 
any orientatkm from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 215 is utilized to couple an 
expandable tubular member to an end portion of the wellbore casing 200. in this 
manner, the open hole wellbore section 205 is provided with a cased portion. tAore 
generally, the apparatus 215 is preferably utilized to fbnn or repair wellbore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably includes a first support number 220, a second 
support n»mber 225, an expansion cone 230, an anchoring device 235, an 
expandable tubular member 240, one or more upper sealing members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first mpport member 220 is preferably adapted to be coupled to a 
suffaoe location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluldic matefrials and/or electrical current and/or oomnuinication signals 
from a surface location to the anchoring device 2^. The first support member 220 
I!}^' example, be conventional commercially available Slick wire, braided wbe. 
coiled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support mem^ 225 is further coupled to the 
expahston.cone 230. The second support member 225 is preferably adapted to 
pennit the expanston cone 230 to be axially displaced relative to the first support 
member 220. The second support member 225 may. for. example, be conventional 
commercially available slick wire, braided viriiie, coiled tubing, or drilling stock 
material. 

In an alternative embodiment, the support member 220 is telescopically 
coupled to the support member 225. and the support member 225 is coupled to a 
surface support structure. 
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The expanston cone 230 is coupled to the second support member 225. The 
expansion cone 230 is preferal)ly adapted to radially expand the expandable tubular 
member 240 whm the expansion cone 230 Is axialiy displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
230 Is provided substantially as disclosed In one or mm of the following: (1 ) U.S. 
utility patent applicatibn serial no. 09/454.139. attonney docket no. :»791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appflcatlon no. 60/1 11,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appllcatton serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
appIlcatkMi no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appHcatfcxi 
serial no. 09/50?,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provlstonal application no 60/1 19.61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applteatkm no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlsfonal patent application no. 60/183.546. 
filed on 2/18«006; (6) U.S. utility patent applrcation no. 09/523.460. attomey docket 
no. 25791.11.02, filed on 3/10/2000, whfch claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applfeatlon rio. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
wWch claimed the benefit of the filing dates of U.S. provlstonal application no. 
60/1?1,841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appfcatidn no. 60/154,047, attomey docket no. 25791.29, fifed on 9/16/1999; (8) 
U,S. utility applteation no. 09/511.941, attomey docket no. 25791.16.02, filed on 
2^4^000, which claimed the benefit of tiie filing date of U.S. provlstonal serial no. 
60/121,907, attorney docket no. 25791.16, fifed on 2«6/1999: (9) U.S. utility patent 
applteation no. 09/588.^6. attomey docket no, 25791.17.02, filed on June 7. 2000. 
whtah claimed the benefit of ttie filing date of U.S. provlstonal patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appllcafion no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which daimed me benefit of ttie filing date of U.S. provlstonal appOcaflon 
no. 60/131.106, attomey docket no. 25791.23, fifed on 4/26/1999; (11) U.S. 
provlstonal applteation no. 60/146.203. attorney docket no. 25791.25. fifed on 
7/29/1999; (12) U.S. provisional application ho. 60/143.039. attomey docket no. 
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25791.28. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorn^ dodcet no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney dodcet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney dodcet no. 25791.39. filed on 11/12/1999. tlie disclosures of vvtiich are 
incorporated lierein by refeience. 

The anchoring device 235 is coupled to the first support member 220. The 
anchoring device 235 is prBferat)ty adapted tp bo oontrollably coupled to the 
expandat>le tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchwlng device 235 prefwably oontrollably anchors the expamJable 
tubular member 240 to the open hole wellbore section 205 to fadlitate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expansion cone 230. In a prefen^ embodiment, the anchoring device 235 indudes 
one or more expandable elements 260 that are adapted to contrbllably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore section 205. In a prefened embodiment, the 
expandable elements 260 are actuated uising fluldic pressure. In a prefen«d 
embodiment, the anchoring device 235 is any one of the hydraulically actuated 
packers commerdally available from Halliburton Energy Services or Baker-i-iughes. 

The expandable tobular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular meml)er 240 is further preferably coupted to the 
flexible coining element 255. 

In a pr^rred embodiment, the expandable tubular member 240 further 
indudes a tower sedton 285, an intennediate section 270. and an uppeM- sedton 
275. In a prefened embodiment, the lowdr sedton 265 is coupled to the flexitHe 
coupling element 255 in order to provide anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodiment, ttie wall thickness of 
the kNwer and intermediate sections, 265 and 270, are less than the wall thickness of 
the i49per section 275 in order to isptlmally couple the radially expanded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 
wellbore section 205. 

In a preferred embodiment, the expand^ie tubular member 240 is further 
provided substentiaily as disdosed in one or more of the foltowing: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 

27 



12«/1999. which claimed the benefit of the fiiihg date of U.S. provisionai patent 
application no. 60/111^3. attorney dodrat no. 25791.3, filed on 'l2/7/t998: (2) U.S. 
utility patent application serial no. 09«10.913. attorney dodwt no. 25791,7.02. filed 
on 2/23/2000. which claimed the t)enefit of the filing date of U.S. provisionai 
5 appllcatior) no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney dodwt no. 25791.8.02. filed . on 2/10«00p. which 
claimed the benefit of the filing date of U.S: provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791 .9.02; filed on 1 1/15/1999. which claimed the benefit of 
10 the filing date of U.S. provisional application no. 60/108.568. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.Si provisfonal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no, 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal appltoatlon no. 60/124,042. filed on 3/1 1/1 999; (7) U.S utility patent 
15 applicatton no. 09/612.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791,16.02. filed on 
20 2«4«opo, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney dodket no. 25791.17.02. filed on June 7. 2000. 
which cjainwd the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998, attorney docket no. 25761.17, filed on 8/7/1999; (10) U.S. 
25 utility patent application no, 09^59,122. attorney docket no. 25791.23.02. filed on 
4/26«)00. which claimed the benefit of the filing date of U.& provisionai application 
no. 60/131.106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203. attorney docket no. 25791.^. filed on 
.7/29/1999; (12) U.S. provistonal appKcatton no. 60/143,039. attorney docket no! 
30 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application sertel no. 
60/162,671, attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provisionai 
application no. 60/159.039. attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provisional, patent application no. 60/159.033. attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisional patent appHcation no. 60/165.228. 
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attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to engage and fluididy seal the interlace 
between the radiaRy expanded expandable tubular member 240 arid the wellbore, 
casing 200. in a prefierred embodiment, the apparatus 215 includes a plurality of 
upper seating members 245. 

The lower sealing members 250 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred embodiment^ the apparatus 215 includes a 
plurality of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular ntember 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 Into engagement within 
the walls of ttie open hole wellbore section 205. In tfils manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 Includes one or more hook elements for engaging the walls of the open 
hole wellbore sedton 205. ^ 

As illustrated in FIG. 2a. the apparatus ^15 is preferably positioned with the 
expandable tubular member 240 positioned in overlapping relation wtth a portton of 
the wellbore casinig 200. In this manner, ttie radially expanded tubular nrvember 240 
is doupled to the lower portion of ttte wellbore casing 200. In a preferred 
embodiment, the upper sealing members 245 are posittoned in opposing relatton to 
ttie lower portion of ttie wellbore casing 200 and ttie lower sealing members 250 are 
poslttoned in opposing relation to tfie walls of ttie open hde wellbore sedion 205. In 
ttiis manner, ttte interface between the rediaiiy expanded tubular member 240 and 
ttie wellbore casing 200 and open hole wellbore sedion 205 is optimally fluMidy 
sealed. 

As illustrated in FIG. 2b, the apparatus 215 is ttien anchored to the opisn 
hole wellbore septidn 205 using the anchoring device 235. in a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 Is radially extended from the anchoring device 235 causing the flexible coupling 
eilement 255 to radially expand into intimate contact with the walls of the open hole 
weflbore section 205. In this manner, the lower section 265 of the expandable 
tubular member 240 Is removably coupled to the waUs of the open hole weilbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular , 
member 240 and the weilbore casing 100 and/pr the open hole weilbore section 
205. The compressible cement and/or epoxy is then permitted to at least partially 
cure prior to the Initiation of the radial expansion process. In this mariner, an 
annular stnictural support and fluldic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c, the expansion cone 230 is then axlally displaced l)y 
applying an axial force to the second support member 2^5. In a preferred 
embodiment, the axial displacement of the expansion corie 230 radially expands the 
expandable tubular member 240 into Intimate contact with the walls of tiie open hole 
weilbore section 205. 

In an alternative embodiment, as illustrated in FIG. 2d, ttie axial 
displacement of the expansion cone 230 is enhanced by Injecting a pressurized 
fluldic material Into the annular space between the first support member 220 and the 

this manner, an upward axial force Is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluldic material. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As Olijstrated In FIGS. 2e and 2f. after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230. 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by dei)ressurizlng the anchoring device 235 
and then lifting the first support member 220 and anchoring device 235 from the 
weilbore casing 200 and the open hole vi«llbore section 205. 

Referring to FIGS. 3a. 3b. 3c. and 3d, an alternative ernbodlment of a 
mettKxJ and apparatus for coupling an expandable tubular member to a preexisting 
stmcture will be described. Referring to Fig. 3a, a weilbore csising 300 Is positioned 
within a subterranean fonnation 305. The weilbore casing 300 may be positioned In 
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any orientation from the vertical diiection to the horizontal direction. The welSwre 
casing 300 further includes one or more openings 310 that may have Iseen the result 
of unintentional damage to the vveill)ore basing 300. or due to a prior perforation or 
fracturing (HMratlon perfonned upon the surrounding subterranean formation 305. 
As will be recognized by persons, having ordinary sidii in the art, the openings 310 
can adversely affect the subsequent operation, and use of the wellbore casing 300 
unless they are sealed off. 

In a preferred embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
preferably utilized to form or repair wellboie casings, pipelines, or structurial 
supports. 

The apparatus 315 preferably includes a support member 320, an ex|»nsion 
cone 325. an anchoring device .330. an expandable tubular member 335. and one or 
more sealing members 340. 

The support member 320 is preferably adapted to be coupled to a swface 
location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic materials and/or electrical cunent and/or oNnmunlcation 
signals froni a surface location to the anchoring device 330. The support member 
320 may, for example, be conventional oommerdally available slide wire, braided 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferat^ adapted to radially expand the expandable tubular 
member 335 when ttie expansion cone 325 Is axlally displaced relative to the 
expandable tubular member 335. In a prefened embodiment, the expansion cone 
325 is provided substentially as disclosed In one or more of the following: (1) U.S. 
utility patent application seriaj no. 09/454.139. attorney docket no. 25791.3.02. filed 
on 12/3/1999. whteh claimed this benefit of the fiUng diato of U.S. provisk)nal patent 
appOcatton no. 60/1 1 1.293. attorney docket ho. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application sMal no. 09/510.913. attorney docket no. 25791.7.02. filed 
oh 2/23/2000. which claimed the benefit of the filing date of U.S. proviskMial 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applteation no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
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attorhey docket no. 25791.9.02. filed on 11/15/1999. which claimed the t)enefit of 
the filing diate of U.S. provlsional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provl^onal patent application no. 60/183.546. 
filed on 2/18/2000: (6) U.S. utility patent applteation no. 09/523.460. attorney docket 
5 no. 25791.1 1 .02. filed on 3/10«000. whteh claimed the benefit of the filing date of 
U.S. provistonal appncation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appHcatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applteatkm no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
10 appncation no. 60/164.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utHHy application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whrch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appllcatton no. 09/588.946. attorney docket no. 2579i.17.02. filed on June 7. 2000. 
15 which claimed the benefit of the filing date of U.S. provlsional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4^6^000. vifhich claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

20 proviskmai applteation no. 60/146.203. attorney docket no. 25791.25, filed on 
7/28/1999: (12) U.S. provistonal application no. 60/143,039. attorney docket no. 
2579.1.26, filed on 7/9/1999; (13) U.S. provisnnal patent application serial no. 
60/162.671. attorney docket no: 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applteation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 

25 U.S. provisional patent application no., 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1099; and (16) U.S. provistonal patent applteation no. 60/165,228, 
attpmey docket rw. 2579i:39. filed on 11/12/1999. the disclosures of which ar^ 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 

30 expansion cone 325. The anchoring devtee 1335 is preferably adapted to controllabiy 
coupled to ttie expandable tubular member 335 to tiie wellbore casing 300. In Oils 
manner, the anchoring device 330 preferably controllabiy andiors the expandable 
tubular member 335 to ttie wellbore casing 300 to facilitote ttte radial expanston of 
the expandable tubular member 335 by the axial displacement of ttie expanston 

35 cons 325. In a preferred embodiment; tiie anchoring device 330 includes one or 
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more expandable elements 345 that are adapted to controllabiy extend from the 
body of the anchoring device 330 to radial^ displace corresponding engagement 
elements 350 provided in the expandable tubular member 335. ' In a preferred 
embodiment, iha radial displacement of the engagement etemente 350 couples the 
expandable tubular member ^ to the mllbore casing 300. In a preferred 
embodiment, the expandable etemente 345 are pistons that are actuated using 
fluidlc pressure. In a prefened embodiment the anchoring device 330 is any one of 
the hydreulically actuated anchoring devices commerdally avaitebte from Halliburton 
Energy Services or Balcer-Hughes. 

In an aHemative embodiment, the expandable eiemente 345 are expbsive 
devices that controllabiy generate a radially directed explosive force for radially 
displacing the engagenient etemente 350. In a preferred embodiment, theexpiosive 
expandabte etemente 345 are shaped explosive charges comnr)ercially avaiteble 
from Halliburton Energy Services. 

The expandabte tubular member 335 is removably coupled to the expansion 
cone 325. In a preferred embodiment, the expandabte tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 
casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for bWng into the surfece of the wetlborb casing 100. 

\ In a preferred embodiment, the expandabte tiibuter member 335 further 
includes a lower section 355, an intennediate section 360, and an upper section 
365. In a prefened embodiment, the lower section 355 includes the engagement 
device 350 In order to provide anchoring at an end portion of the expandabte tubuter 
member 335. In a prefened embodiment the wall thickhess of the tower and 
Intennedtete sections. 355 and 360, are less than the wall thickness of the upper 
sectton 365 In order to optimally coupte the radially expanded portion of the 
expandabte tubuter member 335 to the wellbore casing 300. 

In a pr^enred embodiment the expandable tubular member 335 is further 
provkled substentially as disctosed in one or more of the foltowing: (1) U.S. utility 
patent appllcatton serial no. 09/454.139, attorney docket no. 25791.3.02, fited on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
applicatten no. 60/111,293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
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on 2/23^2000, wMch claimed the benefit of the filing date of U.S. provisional 
application no. 6(yi21,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent appUcation serial no. 09/440.338. 
attomey docket no. 25791.9102. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicafion no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskmal patent appHcafion no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent ai>plk»tion no. 09/523.460. attomey xiocket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provi$k)nal application no. 60/124.042, filed on 3/11/1999; (7) U.S. \jtDity patent 
application no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provisional applteatton no. 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provlstonal 
application no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02, filed on 
2«4/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attonrwy docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7. 2000, 
whteh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26QO0O. which claimed the benefit of tiie filing date of U.S. provlstonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S.. 
provisional appltoation no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlslonai applteation no. 60/143.039. attomey docket no. 
25701.26. filed on 7/9/1999; (13) U.S. provisional patent appHcation serial no. 
60/162.671. attomey docket no. 25791.27. filed ori 11/1/1999; (14) U.S. proviskmal 
applteation no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. previskMial patent applteation no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999;' and (16) U.S. provistenal patent applteation no. 60/165.228! 
attomey docket no. 25791.39. filed on 11/12/1999. ttw disclosures of whteh an 
incorporated herein by reference. 

The sealing members 340 are coupled to the outer surface of tt)e upper 
portion 365 of the expandable tubular member 335. The seaKng members 340 are 
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pr^rably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a - 
preferred enrdtxxliment the apparatus 315 includes a plurality of seaUng members 
340. In a preferred enribodlment. the sealing members 340 surround and isolate the 
5 opening 310. 

As iBustrated in FIG. 3a, the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubular rnember 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 

10 below the operiing 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodiment, the anchoring device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 Into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

20 In an aMemative embodiment, a compressible xi^ment and/or epoxy is then 

irijected into the annular space, between the unexpended portion of the tubular 
memt>er 335 and the wellbore casing 300. The compressible cement and/br epoxy 
is then penmitted to at least partially cure prior to Ihe initiation .oT the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

25 around the tubular member 335: 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion com 325 is axlally displaced by applying an axial force to the support 
member 320. in a preferred embodiment, the deadivation of the anchorhg device 
330 causes the expandable elements 345 to radially retract into the anchoring 

30 device 330. Altematively, the expandable elements 345 are resiliently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device ^30. In a preferred 
embodiment/the axial displacenvent of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimate contact with the walls of the wellbore 

35 casing 300. 

35 



As illustrated in FIG. 3d. after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335. the support 
member 320. expansion cone 325. and the anchoifng device 330' are preferably 
removed from the expanded expandable tubular member 335. 

In a preferred embodiment, the opening 310 in the vvellbore casing 300 Is 
sealed off by the radially expanded tubular member 335.. In this manner, repaire to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
Is used to repair or fonn welibore casings, pipelines, and structural supports. 

Referring to FIG. 4. an embodiment of a system 400 for applying an axial 
force to the expansion cones 130. 230. and 325 includes a lifting device 405. a firet 
support member 410. a shock absorber 415. and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimiz© the transfer of 
shock toads, created during the completion of the radial expansion of tubular 
members by the expansion cones 130, 230, and 325. to the lifting device 405. In 
this manner, the radial expansion of tubular members by the expansion cones 130, 
230 and 325 Is provWed in an optimally safe manner. 

The lifting devk» 405 is supported at a surf^ace kxatlon and is coupled to the 
first support member 410. The lifting device 405 may comprise any number of 
conventional oommerdally available lifting devtees suitable for manipulating tubular 
membere within a welibore. 

The first support member 410 Is coupled to the lifting device 405 and the 
aihpck absort)er 415. The first support member 410 may comprise any number of 
conventkwwl commercially available support members such as, for example, coiled 
tubing, a drill string, a wheline. brekled wire, or a slick line. 

The shock absbrt)er 415 is coupled to the ^irst support member 410 and the 
second support member 420. The shock absort)er 415 is preferably adapted to 
absort) shock toads transmitted, finom the second support member 420. The shock 
absorber 415 may be any number of conventional commercially available shock 
absortMre. 

The second support member 420 is coupled to the shock absorber 415. The 
second support merhber 420 Is further preferably adapted to be coupled to one oi 
. more of the expansion cones 1 30, 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device applies an axial force to one of the expansion cones 130, 230 and 325 In 
order to radially expand tubular members. In a prefened embodiment, upon Ihe 
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p. completion of tte radial expansion process, when the expansion cones 130, 230 

and 325. exit the radially expanded tubular mennbers, the sudden shodc loads 

^ generated are absort>ed, or at least minimized, by the shock absorber 415. In this 

manner, the radial expansion of tubular membefs by pulling the expansion cones 

^ 5 130, 230 and 325 using the lifting device 405 is provided in an optimally safe 

manner. 

Refening to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 

r 10 element 510, and a lower ring 515. In a preferred embodiment, the upper ring 505, 

the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the lower ring 515 engage the interior 
15 surface of the preexisttng structure that the expandable tubular rnembers 1^^^^ 

n and 335 are coupled to. In a preferred embodiment, the upper and lower rings, 505 

and 515, penetrate the interior surfece of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular membere 140, 240 and 335 to the preexisting structure. In a 

^ 20 preferred embodiment, the sealing element 510 Is compressed into contact with the 

interior surface of the preexisting structure that the expandable tubular members 

^ 140. 240 and 335 are coupled to in order to optimally fluldldy seal the interface 

between the tubular rnembere 140, 240 and 335 and the prisexisting struck 

In a preferred embodiment, the upper and lovyer rings, 505 and 515, extend 
25 from the outer surfaces of the tubular membere 140, 240 and 335 by a distance of 
about 1/64 to !4 inches. In a prefenred embodiment, the upper and lower rings, 505 
and 515, extend about 1/8" from the outer surfeces of the tubular membere 140, 
240. and 335 in order to optimally enga^ the preexisting stru^ 

^ In a preferred embodiment, the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140, 240 and 335 by a distance substantially equal 

P to the extension'of the upper and lower rings, 505 and 515, ert)0ve the outer 

surfaces of the tubular members 140, 240 and 335. In a preferred embodiment the 

r- sealing element 510 is fabricated from rubber in order to optimally fluididy seal and 

engage the preexisting structure. 
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In a preferred embodimertt. the tubular membeis 140, 240 and 335 include a 
pluraltty of the coupling systerns 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intemnedlate. and upper portions of the 
tubular members 140, 240. and 335. 

Refemng now to Fid. 6. a preferred embodiment of ah expandable tubular 
member 600 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intermediate portion 
610, and an upper portion 615. • 

The lower portion 605 is coupled to the intermediate portion 610. In a 
preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135, 235. and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for fecilitettng the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135. 235. and 330. into contact with the 
preexisting stmcture. Furthennore. in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process. 

The intermediate portion 610 is coupled to the lovrer portion 605 and the 
upper portioh 615. In a preferred embodiment, the wall thidinesses of the lower and 
intennediate portions, 605 and 610, are tess than the. wall thickness of the upper 
portion 615 in order to fadlitete the radial expansion of the tubular member 600. In 
a preferred embodiment, the lower and intemnediate portions. 605 and 610. are 
prsexpanded to mate with the expansion cone. 

Referriiig to FIG. 7, a preferred embodiment of an expandable tubular 
member 700 for use In the apparatus 115. 215 and 315 win be described. In a 
preferred erribodiment. the tubular rhember 700 mihimlzBS the shock loads created 
upon the oompteUon of the radial expansion process. In a preferred embodiment, 
the tubular member 700 includes a lower portion 705. a lower trensitionary portion 
710. an intennediate portion 715. an upper transitibnary portion 720, an upper 
portion 725. and a sealing element 730. 

The lower portion 705 is coupled to the lower transitionary portioh 710. The 
lower portion 705 is preferably adapted to rrwte with the expansion cone and the 
anchoring device. 
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The lower transitionary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preferred embodiment, the lower transittonary 
portton 710 is adapted to mate with the expansion cone. In a prefenred 
embodiment, the wall thicknesses of the lower , portion 705 and the lower 
5 transitenary portion 710 are less than the wall thicknesses of the intennedlato 
portkm 71 5, the upper transitionary portton 720 and the upper portton 725 in order to 
optimally facilitate the radial expanskm process. 

The intermediate portton 715 is coupled to the k)wer transitionary portion 710 
and the upper transitionary portion 720. In a prefenBd embodiment flie outskto 

10 diameter of the intemiediate portion 715 is less than the wall ttiicknesses of tiie 
tower portion 705 and the upper portion 725. 

The upper transittonary portion 720 is coupled to ttie intemnediate portion 
715 and tiie upper portion 725. 

The upper portion 725 is coupled to the uppisr tiansitionary portion 720. 

15 Tlw sealing element 730 is coupled to ttie outeide surface of the 

intermediate portion 715. In a preferred embodiment tiie outskJe diameter of the 
sealing element 730 is less ttian or equal to the outeide diameter of the lower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of the tubular member 700 within the preexisting structure. 

20 In a preferred embodiment, during the radial expansion of the tubular 

member 700 using ttie apparatus 115, 215 and 315, the preexpanston of ttie upper 
transitionary portion 720 and ttie upper portion 725 reduces ttie shock loads typically 
created during ttie end portion of ttie radial expansk)n process. In tills manner, ttie 
redial expanston process Is optimally provMed in a safe manner. Furthennore, 

25 because ttie sealing element 730 is preferably recessed below ttie surfaces of ttie 
tower portton 705 and the upper portion 725, ttie sealing element 730 is optimally 
protected from daniage during ttie placement of ttie tubular member 700 wlttiin ttie 
preexisting structure. 

Referring to FIG. 8, a preferred embodiment of an expandable tubular 

30 member 800 for use in ttie apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portton 805, an intemiediate portion 
810, and an upper portion 815. 

The lower portion 805 is coupled to the intemiediate portion 810. In a 
prefered embodiment, ttie lower portion 805 is further adapted to mate with the 

35 expansion cones 130. 230. 325 and ttie anchoring devices 135, 235. and 330. 
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The intermediate portion 810 is coupied to the iower portion 805 and the 
upper portion 81 5. In a prefenned embodiment, the wall thicknesses of the iower and 
intemwdiale portions. 805 and 810. are less than the wall thickness of the upper 
portfon 815 in order to facilitate the radial expansion of the tubular member 800. In 
a preferred embodiment, the kiwer and Intemrodiate portions, 805 and 810, are 
preexpanded to mate with the expanskm cone. 

The upper portfon 815 is coupled to the intemiediate portfon 810. In a 
preferred embodiment, the upper portfon 815 further preferably Includes one or 
more slotted portions 820 for farcnitating the radial expansion of the upper portfon 
815 by the expansion cones 130. 230. and 325. In tNs mariner, the upper portion 
8T5 of the tubular member 800 is preferably radially expanded by \M expansfon 
cones 130. 230. and 325 with minimal shock toads when the expansfon cones 130, 
230 and 325 exit the expandable tubular member rioo. 

Refemng to FIG. 9, a preferred embodlrnent of a method of applying an axial 
force to the expansion cones 130. 230. and 325 will now be described. In a 
preferred embodiment, the axial displacement of the expansion cones 130, 230. and 
325 during the radial expansion process is provWed by applying an axial force to the 
expansfon cones 130, 230. and 325. In a preferred embodiment, the axial force 
prevWed includes the applieatfon of a substantially constant axial force for some 
time periods and the appltoatfon of increased axial force for other time periods in 
order to optimally fecHltate the radial expansfon process by minimizing the effects of 
fridfon. In a preferred embodiment, the applieatfon of the increased axial force is 
pfovkM on a periodto basis in order to optimally provfoe a variable contact area 
betMieen the expansfon cone and the tubular member being expanded. In an 
altemative embodiment, the applfoatfon of the Increased axial force is provkled on a 
random basis In order to opHmaiiy provide a variabfo contact area between the 
expansfon cone and the tubular member being expanded. In a prefened 
embodiment, the duty cyde of the application of constant and increased axial forces 
ranges from about 80^10 % to 60/40 % in order to optimally radially' expand the 
tubular membere. In a preferred embodiment, the ratio of the increased axial force 
to the substantially constant axial fbroe ranges finom about 1.5 to 1 to about 4 to 1 in 
order to optimally provide a variabfo contact area between the expansion cone and 
the tubular member being expanded, promote mom even wear of the expansfon 
cone, and dean debris from the expansion cone surface. 
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RefeiTing to FIGS. iOa to 10K an embodiment of an apparatus and method 
for fomning a welttxKe casing will now be described. As illustrated in FIG. 10a, a 
weHbore casing 1000 and an open hole wellbore section 1005 are provided In a 
subterranean formation 1010. The wellbore casing 1000 and open hole wellbore 
sectim 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of wellbore caslnjg is formed in 
the open hole wellbore section ^6o5 using an apparatus 1015. More geneFally, the 
apparatus 1015 is utilized to form or repair wellbore casings, pipelines^ or.stmctural 
supports. 

The apparatus 1015 preferably includes a first support member 1020, a 
second support member 1025, an expanston cone 1030, an anchoring device 1035, 
an expandable tubular number 1040. one or nrK>re upper sealing members 1045, 
one or more lower sealing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be doupted to a 
surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or conrununication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The second support member 1025 is preferat)ly adapted to be coupled to a 
surfoce location. The second support member 1025 is further coupled to the 
expansbn cone 1030. The second support rviernber 1025 is preferably adapted to 
permit the expanston icone 1030 to be axially displaced relative to the first support 
member 1020. The second support rhember 1025 may, for example, be 
conventional oommerdaliy available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In an altennaUve embodiment, the support member 1020 is telescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
surface support riiemt>er. 

The expiansion cone 1030 is coupled to the se^cond support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the e)4)andable 
tubular member 1040 when the expansion cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
cone 1030 is provided substantially as disclosed in one or more of the following: (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. 
filed on 12/3/1999..wtiich claimed the bensm df the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent applteatton serial no. 09/510,913, attorney docket no. 
25791.7.02. filed on 2/23/2000. vKhich claimed the benefit of the filing date of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U S. utiTity patent 
appDcation serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 
2/10/2000. which claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/1 19,61 1, attorney docket na 25791.8; (4) U.S. utility patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed 
ttie benefit of ttie filing date cf U.S. provisional application no. 60/108,558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney ^docket no. 25791.11.02. filed on 3/10/2000. whteh claimed ttie benefit of 
ttw filing date of U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) 
U.S. utility patent applteatton no. 09/512.895. attorney docket no. 25791.12.02, filed 
on 2^4/2000. which claimed tt)e benefit of ttie filing dates of U.S. provistonal 
appUcation no. 60/121,841. attorney docket no^ 25791.12, filed on 2/26/1999 and 
U.S. provisional appHcatton no. 60/154,047. attomey docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utility applteatton no. 09/511,941, attorney docket no. 
25791.16.02. fded on 2/24/2000. whteh claimed the benefit of the filing date of U.S. 
provistonal serial no. 60/121.907. attomey docket no. 25791.16, fited on 2/26/1999; 
(9) U.S. uUiKy patent applieatton no. 09/588.946, attomey docket no. 25791.17.02, 
filed on June 7. 2000. which claimed ttw benefit of ttie filing date of U.S. provisk>nai 
patent appltoatlon serial no. 60/137.998, attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applteatton no. 09«59.122. attomey docket no. 
25791.23.02. fited on 4/26/2000. whteh daimed ttie benefit of ttie filing date of U.S. 
provistonal applieatton no. 60/131.106. attorn^ docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal applteatton no. 60/146.203, attomey docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provistonal applteatton no. 60/143.039, 
attomey docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162.671. attomey docket no. 25791,27. filed on 11/1/1999; 
(14) U.S. provistonal application no; 60/159,039, attomey docket no. 25791.36, fited 
on 10/12.1999; (15) U.S. provistonal patent applteatton no. 60/159.033. attomey 
docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provistonal patent 
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appDcation no. 60/165^, attorney docket no. 25791.39. filed on 11/12/1999. the 
dis^ures of which are incorporated hereiri by reference. 

The anchoring device 1035 is coupled to the first support memlser 1020. 
The anchoring device 1035 is preferably adapted to be oontrollabty coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In tfiis 
manner, the anchoring device 1035 preferably oontrpllably anchors the mpandable 
tubular member 1040 to the open hole welibore section 1005 to fiBdiitate the radial 
expansion of the expandable tubular mernber 1040 by the axial displacement of the 
expansion cone 1030. 

In a prefened embodiment, the anchoring device 1035 includes one or more 
expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole welibore section 1005. in a preferred embodiirtent, the expandable 
elements 1060 are actuated using fluidic pressure; 

in a prefenned embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a ball plug or other similar vaiving element, 
in this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be contrdlably plugged. In a preferred emt>odiment, 
the anbhoring device 1035 is any one of the hydraulically actuated packers 
commercially available from Halliburton Energy Servk»s or Baker-Hughes, modified 
in accordance with the teachir^s of tha present disctosure. 

In a preferred en^odfrnent, the anchoring devices 135. 235. and 330 are 
also modified to Includes a fiuM passage that can be controllably plugged in order to 
permit flukjte ntateriais to be exhausted from the anchoring devices 135, 235. and 
330. 

The expandable tubular member 1040 is removably coupled tb the 
expanskm pone 1030. The mcpandabie bjbular member 1040 is further preferably 
coupled to the flexitile coupling element 1055. 

In a prefened embocftnent, the expandable tubular member 1040 further 
includes a lower section t065, an intemnediate section 1070. and an upper sectkm 
1075. In a preferred embodinient, the lower sectkm 1065 is coupled to the flexible • 
coupling element 1055 in order tb provide andioring at an end portion of the 
expandable tubular member 1040. In a prefenred embodiment, the wall thickness of 
the kiwer and intermediate secttons. 1065 and 1070, are less than the wall thickness 
of the upper sectton 1075 in order to optimally couple the radially expanded portkxi 
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of the expandable tubidar member 1d40 to the yvellbore casing 1000 and the open 
hole wellbore section 1005. 

In a prefened embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket ho. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/11 1,293, atlomey docket no. 25791.3. filed on 12/7/igi98; (2) U.S. 
utHity patent appik»tk>n serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
applteatk>n no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal applicatbn no; 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appllcatton serial no. 09/440*338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applkatfon no. 6gi/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal appltoation no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
applicatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whk:h dabned the benefit of the filing dates of U:S. provisional application no. 
60/121,841, attorney docket no. 2i5791.12. filed on 2/26/1999 and U.S. provislmal 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.8. utility applteatbn no. 09/511,941, attorney docket no; 25791.16.02, filed on 
2/24/2000. whtoh claimed the benefit of the fiHng date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appltoation iio. 09/588.946, atlomey docket no. 25791.17.02, fited on June 7. 2000, 
whk:h claimed the benefit of the filing date of U.S. provldonal patent appltoation 
serial no. 60/137.998. atlomey docket no. 25791.17, fited on 6/7/1999; (10) U S, 
utility patent appltoation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whtoh claimed tiie benefit of tiie fiUng date of U.S. provistonal application 
no. 60/131.106, attorney dock^ no. 25791.23. fited on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorn^ docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appltoation serial no. 
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60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket ho. 25791.37, 
filed on 10/12/1999; and (16) u:s. provisional patent appHcation no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, ttie disclosures of which are 
inoorpbrated herein by reference. . 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the v\^llbQre 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 
upper sealing members 1045. 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The lower sealing 
members 1050 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 
wellbore sectton 1005. In a prefen:ed embodiment, the apparatus 1015 indudes a 
plurality of lower sealing members 1 050. 

The flexible coupling element 1055 is coupled to ttie tower portion 1065 of 
ttie expandable tubular rnember 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by tite anchoring devtoe 1035 into 
engagement within ttie walls of ttie open hole wellbore section 1005. In ttiis 
manner, ttie kywer portiori 1065 of ttie expandable tubular member 1040 is coupled 
to ttie walls of ttie open hole wellbore secHon 1005. In a prefened embodiment, ttie 
flexible coupling element 1055 is a stotted tubular member. In a prefenred 
embodiment, ttie flexible coupling element 1055 includes one or more hook 
elements for engaging ttie wails of ttie open hole wellbore secHon 1005. 

As illustrated in FIG.' 10a, ttie apparatMS 1015 is preferably positioned witti 
ttie expandable tubular member 1040 positioned in overlapping relatton v^th a 
portion of ttie wellbore casing 1000. Jn ttiis n^nner, the radially expanded tubular 
member 1040 is coupled to the lower portion of ttie wellbore casing 1000. In a 
preferred embodiment the upper sealing members 1045 are positioned in opposing 
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relation to ttte lower portion of the weltt)ore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
wellbore section 1005. In this manner, the interface t)etween the radially expanded 
tubular member 1040 and the wellbore casing^OOO and open hole weUbore section 
1005 is optimally fluidldy sealed. 

As illustrated in FIG. 10b. in a prelened en^iment. a quantity of a non- 
hardenable fluidtc material is then injected into and then out of the apparatus 1015. 
In a preferred embodiment, the non-hardenable matwial is discharged from the 
apparatus 1015 using the vatveable flow passage 1065. The non^^iardenable fluidic 
material may be any number of conventional commercially available fluidic materials 
such as. for example, drilling mud. 

As illustrated in FIG. 10c. in a preferred embodiment, a quantity 6f a 
hardenable fluidic sealing material is then Injected Into and out of the apparatus 
1015. In a prefem»d embodiment, the hardenable fluidic sealing material is 
exhausted from the apparatus 1015 using the vaiveable flow passage 1065. In a 
prefenwl embodiment, the hardenable fluidic sealing materlial is permitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially available materials such as, for example, 
cement, slag mix and/or epoxy resin. In this nwnner, a fluidic sealing annular 
element Is provided around the radially expanded tubular member 1040. 

As lilustFated in FIG. lOd. in a prefened embodiment, another quantity of a 
non-hardenable fluidic material is then injected Into and out of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1060, or other similar fluid passage 
btocking device, is placed into the non-hardenable fluid material. In a prefened 
embodiment, the ball plug 1060 then seats in and seals off the vaiveable fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to the open hole weUbore tection 1005. 

In an altematiye embodiment, the vaiveable fluid passage 1065 includes a 
remote or pressure activated valve for sealing off the vaiveable fluid passage 1065. 

As illustrated In FIG. lOe. in 6 preferred embodiment, the apparatus 1015 Is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the ancihoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 
causing the flexible coupling element 1055 to radially expand into intimate contect 
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with the walls of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 iiito intimate contact with the walls of the open 
- hole wellbore sedtion 1005. 

In an alternative embodinr^nt. as illustrated in FIG. lOg. the axial 
displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluklic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenable fluidic sealing material is then 
permitt^ to at least partial cure. 

As illustrated in FIGS. lOh and 101, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expanston cone 
1030, the first support member 1020 and the anchoring device 1035 are preferably 
renrwved from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore citing 1000 and the operi hole wellbore section 1005. 

In a preened embodiment, the resulting new section of wellbore casing 
includes the radially expancted tubular rnember 1040 arid the outer annular layer of 
the cured fluidic sealing material In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to forni and/pr 
repair wellbore casings, pipelines, and structural supports. 

Ref«Ting to FIGS. 1 la to tig, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 11a. a vt^llbore casing 1100 is positioned 
within a subtenanean fpmiation 1105. The wellbore casing 1100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or freKturing operation peifbnmed upon the surrounding subterranean 
fonnation 1105. As will be recognized by persons having ordinary sidii In the art. the 
openings 1110 can adversely affect the subsequent operation and use of the 
weOboracasirig 1100 unless they are sealed off. 

In a prefenBd embodiment, pn apparatus 1115 is utilized to seal off the 
openings 1110 in the wellbore casing 1100. More generally, the apparatus 1115 Is 
pr^rably utilized to form or repair weUbQre casings, pipelines, or stnidural 
supports. 

The apparatus 1115 preferably includes a first support member 1120. a 
second support member 1 125, an expansion cone 1130. an anchoring device 1135. 
and expandable tubular rnember 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surfece location. The first support member 1120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventonal 
oommerdaHy available slick wire, braided wire, coiled tobing. or drilling stodt 
material. 

The second support member 1125 Is preferably adapted to be coupled to a 
surface tocatlon. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support menAier 1125 is preferably adapted to 
perniit the expansion corw 1130 to bis axialy displaced relative to the first support 
member 1120. The second support member 1125 may. for example, be 
conventional commerdaliy available slick wire, braided wire, coifed tobing. or drilling 
stock material. 

In a preferred embodvnent. tlie first support member 1120 Is coupled to a 
surface tocatton by a slip joint and/or sIMing sfeeve apparatus that is concentrically 
coupled to the second support member 1125. 

The expansion cone 1130 is coupled to the.second support member 1125. 
The expanston cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expansion cone 1 130 is axiaily displaced refetive to 
the expandabfe tobuter member 1140. In a preferred embodiment, the expansion 
cone 1 1 30 is provided substantially as disclosed in one or more of the foilovWng: (1 ) 
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U.S. utility patent application serial no. 09/454.139, attorney doclcet no. 25791.3.02. 
filed on 12/3/1999. which daimed the benm of the filing date of U.S. provisional 
patent applicatiori no. 60/111^. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000. which daimed ttte lienefit of ttie filing date of U.S. 
provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 
2/10/2000, which claimed ttie t)eneftt of the filing date of U.S. provistonal application 
no. 60/1 19,61 1 , attorney docket no. 25791 .8; (4) U.S. utility patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the t>enefit of ttie filing date of U.S. provisional application no. 60/108,558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546, filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, 
attorney docket no. 25791.11.02, filed on 3/10/2000, which daimed ttie benefit of 
ttie filing date of U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000. which daimed ttie twnefit of ttie filing dates of U.S. provisional 
appHcation no. 60/1 21 .841,, attorney docket no. 25791.12. filed on 2/26/1999 and 
.U.S. praviskNial application no. 60/154.047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applteation no. 09/511,941. attorney docket no. 
25791.16.02. filed on 2/24/2000. whteh daimed ttie tMnefit of ttie filing date of U.S. 
proviskmal serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588;946, attorn^ docket no. 25791.17.02, 
filed on June 7. 2000. which daimed the twnefit of ttie filing date of U.S. provlstonal 
patent appiteation serial no. 60/137.998. attomey docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559,122. attomey docket no. 
25791.23.02. filed on 4/26/2000. whteh daimed ttie benefit of ttie filing date of U.S. 
provisional appRcation no. 60/131.106. attorney docket no.. 25791.23. filed on 
4/26/1999; (11) U.S. provisional appHcation no. 60/146.203. attomey docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provlstonal appHcation no. 60/143.039. 
attomey docket no. 25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent 
application serial no. 60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039, attomey docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provlstonal patent application no. 60/159,033. attomey 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 6(yi65.228. attorney dixicet no. 25791.39. filed on 11/12^1999. the 
disclosures of which are inooqiorated herein by reference. 

The anchoring device 1135 is coupled to the first support rriember 1120. 
The anchorfafig device 1 135 is prefMat>ly adapted to be controHably coupled to the 
expandable tubular tnember 1 140 and the wellbore casing 1 100. In this manner, the 
anchoring device 1135 preferably oontrdiably anchors the expandabte tubular 
member 1140 to the wellbore casing 1100 to fedHtate the radial expansion of the 
expandable tubular member 1 140 by the axial displacement of the expartslon cone 
1130. In a preferred embodiment, the anchoring device 1 li35 includes one or more 
expandable elements 1150 that are adapted to oorttrollably extend fix>m the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. in a preferred embodiment, the expandable elements 
1 150 are actuated using fluWic pressure. In a preferred en»bodiment, the anchoring 
device 1135 is any one of the hydrauilcaily actuated packers oommerdaity available 
from Halliburton Energy Sendees or Baicer-Hughes.modified in accordance with the 
teachings of the present disclosure. 

The expandable tubular memtier 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 1 50 of the anchoring 
device 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or more anchoring, windows 1155 for pennitting the expandable 
elements 1150 of the andioring device 1135 to engage the wellbore casing 1100 
and the mpandable tubular rhember l 140. 

In a preferred embodiment, the eiqpandable tubular member 1140 further 
includes a lower section 1160, an intennedlale section 1165, and an upper section 
1170. In a preferred embodiment, the lower section 1160 rests upon and is 
supported by the expansion cone 1130, Jn a preferred embodiment, the 
intennediate section 1165 includes the anchoring windows 1155 in onJer to provide 
anchoring at an intennediate portion of the expandable tubular member 1 140. 

in a preferred embodiment, the expandable tubular member 1t40 is further 
provided substantially as dsdosed In one ormore of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attbmey docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applteation no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U;S. 
utility patent application serial no. 09/510,913, attorney docket nO- 25791.7.02. filed 
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r on 2^3/2000. which dabned the benefit of the filing date of U.S. provisional 

application no. 60/121.702. filed on 2/2S/1999;. (3) U.S. utility patent application 
^ serial no. 09/502.350, attorn^ dodcet no. 25791.8;02. filed on 2/10/2000. which 

dabned the benefH of the fiflng date of U.S. provisional application no. 60/119.611, 
^ 5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 

attorney doci(et no. 25791.9.02, filed on 11/15/1999. which daimed the t>enefit of 
^ the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 

25791 .9. filed on 1 1/16.1998; (5) U.S. provisk)nal patent application no. 60/183.546, 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
r 10 no. 25791 .1 1 .02. filed on 3/10/2000. whteh daimed tiie benefit of ttie frilng date of 

U.S. provistonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
f application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 

which claimed the benefit of Vt\e filing dates of U.S. provistonal appliisation no. 
r 60/121,841, attorney docket no. 25791.12. filed on 2/26/1 999 and U.S. provlsk)nal 

15 applk»tion no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
r U.S. utility application no. 09/511,941, attorney docket no. 25791.16,02, filed on 

2/24/20(X), which daimed \he benefit of the filing date of U.S. provisional serial no. 
r- 60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
r- 20 which daimed the benefit of ttie filing date of. U^S. provisional patent application 

serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
^ utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 

4/26/2000. which daimed ttie benefit of ttie filing date of U.S: provistonai application 
^ no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provistonai application no.. 60/146,203. attorney docket no. 25791.25, filed on 

7/29/1999; (12) U.S. provistonai application no: 60/143.039. attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

. 60/162.671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
f application no. 60/159,039, attorney dodcet np. 25791 .36, filed on 10/12,1999; (15) 

30 U.S. provisional patent appiication no. 60/159^3, attorney docket no. 25791.37, 
r filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 

attorney docket no. 25791.39. filed on 11/12/1999, the disciosures of which are 
r incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
i— 35 expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidicly seal the interface iMtvveen the radially expanded 
expandat>le tubular nwrntwr 1140 arid the welibom casing 1100. In a preferred 
embodiment, the apparatus 1115 includes a plurality of sealing members 1 145. In a 
prefened embodiment, the sealing manors 1145 surround and isdate the opening 
1110. 

As Illustrated in FIG. 1 la, the apparatus 1 1 1 5 is preferably positioned within 
the welibore casing 1100 with the exjpandable tubular nien4)er 1140 positioned in 
opposing relation to the opening 1.110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 
below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fluidicly teolates the opening 1110. 

As Illustrated In FIG. 11b, ttie apparatus 1115 is then anchored to the 
wellbore casing tlOO using the anchoring device 1135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 
extended from the anchoring device 1135 through the corresponding anchoring 
window 1155 in the expandable tubular memtwr 1140 into intimate contact vyith the 
wellbore casing 1100. In this manner, the intermediate section 1165 of the 
expandabte tubular member 1140 is removably coupled to the wellbore casing 1 100. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cement and/or epo)^ is then pemiHted to at least partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1 140. 

As IDustiated in FIG. 11c, in a preferred embodiment, the expansion cone 
1130 is then axlaUy displaced by applying an axial force to the second support 
member 1 125. in a prefened embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the . expandabte tubular 
member 1140 into Intimate contact with the walls of the wellbore or the wellbore 
casing 1100. 

As illustrated in FIG. lid. In a preferred enrolment, the axisri displacement 
of the expansion cone 1130 is st(^ped once the expansion cone 1130 oontads the 
lower portion of the anchoring device 1 135. 
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As illustrated in FIG! lie. in a preferred emlxxlinient, the anchoring device 
1135 is then decoupled, from the wellbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f. in a preferred embodiment, the axial displacement 
of the expansion cone 1130 Is then resumed. In a preferred embodiment the 
anchoring device 1135 is also axial displaced. In this nrianner, the lower section 
1160 of the expandable tubular memtier 1140 is setf-anchored to the wellbore 
casing 1 100. In a preferred embodiment the lower section 1160 of the expandable 
tubular member 1140 Includes one or more outer rings or other coupling members 
to fectlitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 1 40 to the wellbore or the wellbore casing 1 1 00. 

As Illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and structural supports. In a prefen^ embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substantially 
constant . 

Referring to FIGS. 12a to 12d, an attemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 12a, a wellbore casing 1200 is positioned 
within a subtenanean fomnation 1205. The wellbore casing 1200 may be positioned 
in any orientetion from the vertical direction to the horizontal direction. The wellbore . 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation performed upon the /surrounding subterranean 
formation 1205. As will be recognized by persons having ordinary skill in the art the 
openings 1210 can adversely affect the subsequent operation and use of the 
wellbore casing 1 200 unless they are sealed off. 

In a prefen^ embodiment an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. More generally; the apparatus 1215 is 
preferably utilized to form or repair wellbore casings, pipelines, or stnjctural 
supports. 
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The apparatus 1215 preferably indudes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The sui^rt member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or communication signals from a 
surfece location to the expandable expanston cone. The support member 1220 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expandable expanston cone 1225 is coupled to the support member 
1220. The expandable expansk>n cone 1225 is preferably adapted to rediaiiy 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axially displaced relative to the expandable tubular member 1235. The 
expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a'portton of the expandable tubular member 1235 when the expandable 
expansion cone 1225 ts controllably radially expanded. The expandable expansion 
bone 1225 may be any number of conventional commercially available radially 
expandable expanston cones. In a preferred embodiment, the expandable 
expanston opne 1225 is provided substantially as disdosed in U.S. Patent No. 
5.348,095, the disclosure of which is incorporated herein by reference. 

In a preferred embodiment, the expanston cone 1225 is further provided 
substentialiy as disctosed in one or rnore of the following: (1) U.S. utility patent 
applteatton serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applteatton no. 60/111.293, attorney docket no. 25791.3. fitod on 12/7/1998; (2) U.S. 
utility patent applteation serial no. 09/510.913. attorney docket no. 25791.7.02, fitod 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appllcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provistonal appHcation no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent appllcatton serial rto. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
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filed on 2/1B/2000: (6) U:S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which dalmed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket ho. 25791.12.02, filed on 2/24/2000, 
5 which claimed the t)enefit of the fllirig dates of U.S. provisional application no. 
60/121,841. attorney doclcet no. 25791:12. filed on 2/26/1999 and U.S. provlstonat 
application no. 60/154,047, attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121,907, attorney docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utility patent 
applicatk>n no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. proyisionai patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatk>n no. 09/559.122, attorney docket no. 25791.23.02, filed on 

15 4/26/2000, which claimed the benefit of ttie filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applteatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
2$79i.26. filed on 7/9/1999; (13) U.S. provisional patent ^pplicatk>n serial no. 

20 60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; 04) U.S. prov^^^^ 
applicatidn no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed oh 10/12/1999; and (16) U.S, provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, ttie discbsures of which are 

25 incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to the 
expanston cone 1225. In a prefened embodiment, the expandable tubular member 
1235 includes one or nmre engagisment devices 1250 thai are adapted to couple 
witti and penetrate the wellbore casing 1200. In this rnahner, the expandable 

30 tubular member 1235 is 'optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1250 include teetti for biting into 
the surface of the wellbore casing 1200. 

In a prefened embodiment, the expandable tubular member 1235 further 
includes a lower section 1255. an Intemnediate section 1260, ar^J an upper section 

35 1265. In a preferred embodiment, the lower section 1255 includes the engagement 
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devices 1250 in order to provide anchoring at em end portion of the expandable 
' tubular member 1235. In a prefenred embodiment, the wall thickness of the lower 
and intennediate sections. 1255 and 1260. are less than the wall thickness of the 
upper section 1265 in order to optimally facilitate the radial expansion of the tower 
5 and Intermediate sedtons. 1 255 and 1260. of the expandable tubular member 1 235. 
In an attemative embodiment, the tower sectton 1255 of the expandable tubular 
member 1235 is stotted in order to optimally fadlitete the radial expanston of the 
lower sectton 1255 of the expandable tobuiar member 1235 ustog the e}q)arMlabte 
expanston cone 1225. 

10 In a pr^torred embodiment, the expandable tubular member 1235 is further 

provided substantially as disctosed in one or more of the foflowing: (1) U.S. utility 
patent applicatton serial no. 08/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filng date of U.S. provistonal patent 
appllcattonno.60/111,293.attomeydocketno.25791.3.filedon 12/7/1998; (2) U.S. H 

15 utility patent applteatton serial no. 09/510.91 3. attorney docket no. 25791 .7.02. filed 

on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provistonal 1 
applteatlon no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appltoatton 
serial no. 09/502.350, attorney docket nO; 25791.8.02. fited on 2/10/2000. whtoh 1 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1 , 

20 attorney docket no. 25791 .8; (4) U.S. utility patent appltoatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/199&. which daimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,556. attorney docket no. -i 
25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filedon2/18/2000;(6)U.S. utility patent application no. 09/523,460, attorney docket ^ 

25 no. 25791 .1 1 .02. filed on 3/10/2000, which claimed the benefit of the filing date of 

U.S.provistonalappllcatfonno.60/124.042. filed on 3/11/1999; (7) U.S. utility patent _ 
applicatton no. 09/512,895, attorney docket no. 25791.12.02. fited on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

30 applicatton no. 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. provteional serial no. 
60/121.907, attomey docket no. 25791.16. fited ori 2/26/1999; (9) U.S. uUfity patent 
applicatton no. 09/588.946. attomey docket no. 25791.17.02, fited on June 7, 2000. 

35 w^lch daimed the bisnefit of the filing date of U.S. provistonal patent application 
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serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiilty patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, wtiich claimed ttie t>enefit of the filing date of U.S. provteidnal applicatk^ 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

5. pi[ovl8lonal appiicatton no. i6Q/i46,293, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisionai applteation no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provi&kyial patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 

10 U.S. provteional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applteation no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The sealing memt)ers 1240 are preferably coupled to the outer surface of the 

15 upper portion 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably Adapted to engage and fluididy seal the interface between the 
radially expanded expandat>le tubular member 1235 arKi the wellbbre casing 1200. 
In a preferred emtxxiiment, the api3aratus 1215 includes a plurality of sealing 
members 1240. In a preferred embodiment the sealing nrYombers 1240 surround 

20 and isolate the opening 1210. 

As illustrated in FIG. 12a, the apparatus 1215 is preferably positioned within 
the wellbore casir^g 1200 with the expandable tubular nriember 1235 positioned in 
opposing relation to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are ppsitioned above and 

25 below the opening 1210. in this manner, the radial expanskm of ttie expandable 
tubular member 1235 optirnalty fluMidy isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the Wellbore casing 1200 by expanding the 
expandable expansion cone 1225 into contect with the lower section 1255 of the 

30 expandable tubular member 1235. In a preferred embodinnent, the tower section 
1255 of the expandable tubular member 1235 is radially expanded into intimate 
contact with the wellbore casing 1200. In a preferred embodiment, the engagement 
devices 1250 are thereby coupled to. and at least partially penetrate into, the 
wellbore casing 1200. In this manner, the tower section 1255 of the exparKiable 

35 tubular member 1235 is optimally coupled to the wellbore casing 1200. 
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in an attemativa embodiment, a compressible cement and/or epoxy is then 
injected into the annuiar space between the unexpended portion of the tubular 
member 1235 and the weilbore casing 1200, The compressible cement arid/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 

5 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular nriember 1235. 

. As Illustrated In FIG. 12c^ the expandable expansion cone 1225 is then ^ 
axially displaced by applying an axial force to the support member 1220. In a 
preferred embodiment the axial displacement of the expansion cone 1225 radially ^ 

10 expands the expandable tubular member 1235 into intimate contact with the wails of 
the weilbore casing 1 200. 

As illustrated in FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the weilbore casing 1200 is H 

15 sealed off by the radially expanded tubular member 1235. In this manner, repairs to 

the weilbore qa^ng 1200 are optimally provided. More generally, the apparatus ^ 
1215 is used to repair or form weilbore casings, pipelines, and structural supports. 

Refening to FIGS. 13a to 13d, an altematlve emt)odiment of an apparatus H 
, and method for coupling an expandable tubular member to a preexisting structure 

20 will now be described. Refening to Fig. 13a, a weilbore casing 1300 is positioned 
within a subterranean formation 1305^ The weilbore casing 1300 may be positioned 
in any orientation from the vertical direction to the hori» The weilbore ^ 

casing 1300 further includes one or more openings 1310 that may have been the 
result of unintentional damage to the weilbore casing 1300, or due to a prior 

25 perforation or ftacturing operation performed upon the surrounding subterranean 

formation 1305. As will be recognized by persons having ordinary sIclH in the art, the ^ 
openings 1310 can adversely affect this subsequent operation and us^ of the 
wellt)6re casing 1300 unless Uiey are sealed off. 

In a prsfenred embodiment an apparatus 1315 Is utilized to seal off ttie = 

30 openings 1310 In the weilbore casing 1300. More generally, the apparatus 1315 is 

preferably utilized to form or repair weilbore casings, pipelines, or structural ! 
supports. 

The apparatus 1315 preferably IncliKles a support member 1320, an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340. and one 
35 or more sealing members 1 345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
matsrials and/or electrical current and/or communication signals from a surface 

5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick vAtb, braided wire, 
coiled tubing, or drilling stock material. 

The expansbn cone 1325 Is coupled to the support member 1320. The 
expanston cone 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 when the expanston cone 1325 Is axially displaced relative to 
the expandable tubular member 1335. The expanston cone 1325 rnay be any 
number of conventional commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 

15 application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applteation no. 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 1 2/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 appitoation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of ttie filing date of U.S. provistonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1d98; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appitoation no. 09/523,460, attomey docket 
no. 25791.11.02, fitod on 3/10/2000. whtoh claimed the benefit of ttie filing date of 
U.S. provistonal appitoation no. 60/124,042. filed on 3/1 1/1 999; (7) U.S. utility patent 

30 application no. 09^12,895. attomiey docket no. 25791.12.02, filed on 2/24/2000. 
which claimed ttie benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey dodtet no. 25791.16.02, filed on 

35 2/24/2000, which claimed ttie benefit of. ttie filing date of U.S. provistonal serial no. 
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6(V121.907. attorney docket no. 2579116. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
wMch claimed the benefit of the filing date pf U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5. utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed ttie t>enefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisk>nal applteation no. 60/143,039. attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlsk>hal patent application no. 60/165,228, 

15 attorney docket no. 25791.39, filed on 11/12/199?, the disclosures of which are 
incorporated herein by reference. 

The expandable tubular member 1335 is removably coupled to the 
expansion cone 1325. In a prefenred embodiment, ttie expandable tubular member 
1335 includes one or more engagement devices 1350 that are adapted to couple 

20 witti and penetrate ttie welibore casing 1300. In tills manner, the expandable 
tubular member 1335 is optimally coupted to the welibore casing 1300. In a 
preferred embodiment ttte engagement devices 1350 indude teetii for biting into 
ttie surface of ttie welibore casing 1 300. 

In a prefenred embodiment, ttie expandabte tubular member 1335 furtiier 

25 includes a kiwer section 1355, an Intemiedlate section 1360, and an upper section 
1365. In a preferred emtxxliment. ttie lower section 1355 includes Hie engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a preferred eitibodimerit, the wall ttiickness of ttie lower 
and intermediate sections, 1355 and 1360, are less ttian ttie wall, ttiickness of ttie 

30 upper section 1365 in order to optimally fadlitete ttie radial expansion of the lower 
and intennedjate sections, 1355 and 1360, of the expandable tubular member 1335. 

In a preferred embodiment, the \awet sectiori 1355 of the expandable tubular 
nnemt>er 1335 includes one or more shape memory metel inserts 1370. In a 
preferred emtxxliment the inserts 1370 are adapted to radially expand the lower 

35 section 1355 of the expandable tubular member 1335 Into intimate contect witti the 
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wellborB casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be fabricated from any number of conventional commercially 
avffilable shape memory albys such as. for example, NITI or NiTiNOL using 
. conventional fomning processes such as, for example, those described in U.S. 

5 Patent Nos. 5,312.152, 5,344,506, and 5,718,531. the disclosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts ' 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their . 
transfomiatlon temperature using the heater 1340. In a preferred embodiment,, the 

10 transformation temperature of the inserts 1370 ranges from about 250^ P to 450^ F. 
In a preferred embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximizB the radial 
expansion of the lower section 1 355 during the transformation process. 

In a preferred embodiment, the inserts 1370 are positioned within one or 

15. more corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. AKematively, the inserts 1370 are completely 
contained within the lower section 1 355 of the expandable tubular member 1 335. 

In a preferred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed In one or more of the followtng: (1) U.S. utility 

20 patent application serial no, 09/454,139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111.293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no: 25791.7.02. filed 
on 2/23/2000. whteh claimed ttie benefit of ttie filing date of U.S. provisionai 

25 applk^tion no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed ttie benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility paterit application serial no. 09/446,338, 
attomey docket no. 25791.9,02, filed on 11/15/1999. which claimed the benefit of 

30 the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorrmy docket 
no. 25791.11.02, filed on 3/10/2000, whtoh dairhed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

35 application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
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which claimed the benefit of the fiPng dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisionai 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appiicatton no. 09^11,941. attorney docket no. 25791.16.02. filed on 

5 2/24/2000. which claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatkMi no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

10 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039,. attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskHial patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 1Q/12/1999;/and (16) U.S. provisional patent application no. 60/^65.228. 

20 attorney docket no. 25791.39, filed on 11/12/1999, ttie dlsdosures of which are 
inoorporatdcfhereirt by reference. 

The heater 1340 Is coupled to the support niember 1320, The heiater 1340 
is preferably adapted to cx)ntrollably 9enerate a localized heat source for elevating 
the temperature of the Inserts 1370. In a prefenred embodiment, the heater 1340 

25 includes a conventbnal thenmostat control In order to control the operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a oonventtonal manner. 

The sealing members 1 345 are preferably coupled to the outer surface of the 
upper portion 1365 of thb expandable tubular member 1335, The sealing members 

30 1345 are preferably adapted to engage and fluididy seal the interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a prefenBd embodiment the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing members 1345 surround 
and isolate the opening 1310. 
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As illustrated in FIG. 13a. the apparatus 1315 is preferat)ly positioned within 
the welibore casing 1300 with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 

5 below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optimally fluidldy isolates the opening 1310. 

As illustrated in FIG. 13b, in a preferred embodiment the expandable tubular 
meinber 1335 of the apiparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 

10. embodiment, the expiansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular nrtember 1335 to contact the wellbore casing 1300. In a 
prefened embodiment the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate Into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 

15 wellbore casing 1300. 

In an aKemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of ttie tubular 
member 1335 and the wellbore casing 1300; The compressible cement and/or 
epoxy may then be pemtitted to at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular mertiber 1335. 

As illustrated in FIG. 13b, the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1 325 radially expands the expandabte 

25 tubular member 1335 into intimate contact with the walls of the wellbore casing 
1300. 

As illustrated in FIG. 13d, iri a preferred embodiment after the expandable 
. tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 in the wellbore casing 
30 1300 Is seeled off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or fonn wellbore casings, pipelines, and structural 
supports. 

Refening to FIGS. 14a to 14g. an alternative embodiment of an apparatus 
35 and method for coupling an expandable tubular member to a preexisting struc^re 
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wlH now be described. Referring to Fig* 14a. a weilbore casing 1400 is positioned 
within a subterranean fonnation 1405. The weilbore casing 1400 m^y be positioned 
In any orientation from the vertical direction to the hori2mtal direction. The weilbore ^ 
casing 1400 further includes one or more openings 1410 that may have been the 
5 result of unintentional damage to the weilbore casing 1400, or due to a prior ><: 
perforation or fracturing operatiori performed upon the sunrounding subterranean 
fonfnation 1405. As will be recognized by persons having ordinary sldll In the art, the ^ 
openings 1410 can adversely affect the subsequent operation and use of the . 
weilbore casing 1400 unless they are sealed off. ^ 
10 In a prefened embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the weilbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to fomn or repair weilbore casings, pipelines, or stnjctural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 

15. second support member 1425, a coupling 1430, an expands^ble tubular member 
1435, an expansion cone 1440, a third support member 1445, and a packer 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
surface location. The support member 1420 is further coupled to the expansion ^ 
cone 1440. The first support member 1420 is preferably adapted to convey 

20 pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the expansbn cone 1440 arid the packer 1450. The first 
support menrtber 1420 may. for example, be conventional commercially available «^ 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The second support rriember 1425 Is preferably adapted to be coupled to a >^ 

25 surface location. The siv>portmemt)er 1425 is further coupled to the coupling 1430. 

The first support member 1425 is preferably adapted to convey pressurized fluMic ^ 
materials and/or electrical current and/or communicatk)n signals from a surface 
locatton to the coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick v^re. braided wire, coiled tubing, or 

30 drilling stock material. 

The coupling 1430 is coupled to ttie second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any numt)er of conventional 
commerdaiiy available passive or actively controlled coupling devices such as, for 
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example, packers or slips. In a preferred embodiment, the ooupling 1430 is a 
mechanical slip. 

The expandatrfe tubular member 1435 Is removably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 includes 

5 one or more engagement devices ttiat are adapted to couple with and pisnetrate the 
vieNbore casing 1400. In this mariner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casing 1400. In a preferred embodiment, the 
engagemefnt devices include teeth for biting into the surface of the wellbore casing 
1400. In a prefenred embodiment, the expandable tubular member 1435 further 

10 includes one or more sealing members on the outside surfece of the expandable 
tubular member 1435 in order to optinrtalty sieal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provtetonal patent 
applicatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appticatton 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the benefit of 

25 the filing date of U.S. provisional applicatibn no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provjstonal patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523;460. attorney docket 
no. 25791.11.02, fHed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. proviskmal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton no. 09/512.895. attorney docket no. 25791^12.02, filed on 2/24/2000, 
which dairned the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatten no. 60/154.047, attorney docket no! 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney docket ro, 25791.16. filed on 2^1999; (9) U.S. u^^^ 
application no. 09^.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whteh daimid the benefit of the filing date of U.S. proviskinal patent appllcatton 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. J 
5 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, wtiich claimed ttie benefit of the filing date of U.S. provisional appGcatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. ^ 
provlstonal applicatnn no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application ho. 60/143,039, attorney docket no. ^ 

10. 25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent application serial no. 
60/162,671, attorney docket rio. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatipn no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applteatton no. 60/165.228, . ^ 

15 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. ^ 

The exparision cone 1440 is coupled to ttie first support member 1420 and 
the Mtd support mernber 1445. The expansion cone 1440 is preferably adapted to 
radially expand ttie expandable tubular member 1435 when ttte expanston cone 

20 1440 is axially displaced relative to ttie expandable tubular member 1435. 

In a preferred embodiment, the expansion cone 1440 is provMed 
substantially as disclosed in one or more of ttie following: (1) U.S. utility patent 
appOcatton serial no. 09/454.139, attorney dock^ no. 25791.3.02. filed on 
12/3/1999, whteh claimed ttie benefit of the filing* date of U.S. provisional patent 

25 appflcation no. 60/1 1 1,293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 

utility patent appttcation serial no. 09/51 0,913. attorney docket no. 25791 .7.02. filed _^ 
on 2/23/2000, which daihied ttie benefit of ttie filing date of U.S. provlstonal 
appDcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 

30 claimed ttie benefit of ttie filing date of U.S. provlstonal application no. 60/119,611. 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
ttie filing date of U.S. provlstonal application no. 60/108,558. attomey docket no. ^ 
25791.9, filed on 1 1/16.1998; (5) U.S. provlstonal patent application no. 60/183,546, 

35 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket i 



r no. 25791.11.02. filed on 3^10/2000, which claimed the benefit of the filing date of 

U.S. provisional application ho. 60/124.042. filed on 3/1 1/1999*. (7) US. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2J2A/2DO0, 
which daimed the twnefit of the filing dates of U.S. provisiohal application no. 
5 60/121.841. attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney dodiet no. 25791.29. filed on 9/16/1999; (8) 

^ U.S. utility application no. 09/511,941. attorney dodcet no. 25791.16.02. filed on 

2/24/2000. which daimed the t)enefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docitet no. 257d1.16. filed on 2/26/1999; (9) U.S. utHity patent 
10 application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date U.S. provistonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 

r 4/26/2000, which dain^d the benefit of ttie filing date of U.S. provisbnal applicatkHi 

15 no.- 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applteattoh no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

r 20 application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 

U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37. 

r filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 

attorney dodcet no. 25791.39. filed on 11/12/1999. ttie disdosures of whidi are 

^ incorporated hendin by reference. 

25 The ttiird support rnernber 1445 is preferably ooupiejd to the e)q)^ 

^ 1440 and ttie pack^ 1450. The ttiird support menriber 1445 is preferably adapted to 

ooni«y pressurized fluMIc rnsterials and/or electrical curre 
signals from a surface location to the packer 1450. The third support member 1445 
may, for example, be conventional dommerdaliy available slide wire, braided wire. 
30 coiled tubing, or drilling stock material. 

r . The packer 1450 is coupled to ttie ttiird support member 1445^ The packer 

1450 is further preferably adapted to cpntrollabiy coupled to the wellbore. casing 

P 1400. The packer 1450 may be any number of conventional commercially available 

packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 
35 hydraulic slips may be substituted for the packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably posifloned within 
the welibore casing 1400 with the bottom of the expandable tubular mennber 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b, in a preferred embodiment, the packer 1450 is 
5 then anchored to the welibore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

As illustrated in FIG. 14c, in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary e)q)ansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 
10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the welibore casing 1400. In a preferred embodiment, the lower 
erul of the expandiable tubular member 1435 includes one or mdre engagement 
devices for engaging the welibore casing i400 in order to optimally couple the end 
of the expatKlable tubular member 1435 to the welibore casing 1400. 
15 In an alternative embodiment, a compr^ible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 1435 and the welibore casing 1400. The compn^ible cement and/or 
epoxy is then pemnitied to at least partially cure prior ip the initiation of the radial 
expansion process. In this manner, an annular staictural support and fiuldlc seal is 
20 provided iaround the tubular member 1435. 

As illustrated in FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the welibore casing 1400. 

As illustrated in FIG. I4f, in a prefenied embodiment, the expansion cone 
' 1440 is then axially displaced by applying an axial force to the first support member 
25 1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the walls of the welibore casing 1400. In a prefwfed embodiment, prior to the 
initiation of the axial displacement of the expansbn cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 
30 As illustrated in FIG. 14g, in a prefenied embodiment, after the expandable 

tubular member 1435 has been completely radially expandidd by the axial 
displacement of the expansion cone 1440, the opening 1410 in the welibore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the welibore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form welibore casings, pipelines, and structural 
supports. 

Refening to FIGS. 15a to 1.5d, an alternative erribodiment of an apparatus 
for coupling an expandable tulnilar nnerhk)er to a preexisting structure will now be 

5^ described. Refening to Fig. i5a. a wellliK>re casirig 1500 is positioned within a 
subtenanean fbnratiori 1505. The welibore casing 1500 may be positioned in any 
orientation from the vertical direcUori to the ho The welibore casing . 

1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the welibore casing 1500, or due to a prior perforation or 

10 fracturing operation perfbnned upon the surrounding subterranean fomiation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the weilbcm dasing 1500 
unless they are sealed off. 

In a prefenred embodiment, an apparatus 1515 is uX\\\zb6 to seal off the 

15 openings 1510 In the welltK>re casing 1500. More generally, the apparatus 1515 is 
preferably utilized to form or repair welibore casings, pipelines, or stnjctural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expansion cone 1530, a coupling 1535, a 
20 resilient anchor 1540, and one or more seals 1545. 

The support membier 1520 is pnaferably adapted to be coupled to a isurface 
location. The support rhember 1520 Is further coupled to the expanision cone 1530. 
The support rrienriber 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
25 location to the resilient anchor 1540. The support mennber 1520 nnay, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expanston oorie 1530. In a preferred embodiment, th? expandable tubular member 
30 1525 includes one or more engagement devtoes that are adapted to couple with and 
penetrate thei welibore casing 1500. In this m9nner, the expandable tubular 
memt)er 1525 is optimally coupled to the welibore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
welibore casing 1500. In a preferred embodiment, the expandable tubular meniber 
35 1525 further includes one or more sealing members 1545 on the outskle surface of 
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the expandable tubular member 1525 in order to optimally seal the interface -i 
between the expandalde tubular member 1525 and the weilbore casing 1500. J 

In a prefened embodiment^ the expandable tubular member 1525 Includes a 
lower section 1550, an intermediate section 1555, and an upper section 1560. In a . 
5 preferred embodirnent, the wall thicknesses of tl^ lower and Intermediate sections, >^ 
1550 and 1555, are less than the wall thidcness of the upper section 1560 in order 
to optimaliy facilitate the radial expansion of the expandable tubular member 1525. 
In a prefened embodln^ent, the sealing members 1545 are provided on the outside 
surface of the upper sectbn 1560 of the expandable tubular member 1525. In a .. 

10 preferred embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular member 1525 in order to optimally anchor the 
expandable tubular member 1 525 to the weilbore casing 1 500. 

In a preferred ernbodiment. the expandable tubular member 1525 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 1 

15 patent application serial no. 09/454,139, attomey doclcet no. 25791.3.02, filed on 

12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent ^ 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appHcatlon serial no. 09/1510,913, attorney docket no, 25791.7.02. filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provistonal 

20 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application ^_ 
serial no. 09/502.350, attomey docket no^ 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of tiie filing date of U.S. provistonal application no. 60/119,611. ^ 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791 .9.02. filed on 1 1/1 5/1 999. which claimed the benefit of ' ^ 

25 ttie filing date of U.S. provisional applteation no. 60/108,558. attomey docket no. 

25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. ^ 
filed on 2/18/2000; (6) U.S. utility patent application no. 69/523.460, attomey docket ^ 
no. 25791.11.02. filed on 3/10^000. which claimed ttie benefit of ttie filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit df ttie filing dates of U.S. prpvtsional application no. 
60/121.841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applk:atk>n no. 09/511,941, attomey docket no. 25791.16.02, filed on 

35 2/24/2000. which claimed ttie benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^,946, attorney docket no. 25791.17.02. fil^ on June 7. 2000. 
wMch claimed the t)eneffit of ttie filing date of U.S. provistonal |»tent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6A7/1 999; (10) U.S. 

5 utility patent appHcatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. wttich claimed ttw l)enefit (rf the filing date of U.S. provisional application 
no. 60/131,106. attorney ctocket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskMial application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (li) U.S. provisional application no. 60/143,039. attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671. attorney docket ho. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskmal patent appiicatkm no. 60/165.228, 

15 attomey docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The expansion cone 1530 is coupled to the support niemt}er 1520 and the 
coupling 1535. The expansion cone 1530 is preferably adapted to radially expand 
the expandable tubular niember 1525 when the expansion cone 1530 is axially 

20 displaced relative to the expandable tubular member 1525. The expansion cone 
1530 may be any number of conventional commercially available expansion cones. 

In a preferred embodiment, the expansbn cone 1530 Is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial nol 09/454,139. attorney docket no. 25791.3.02. filed on 

25 12/3/1999. which claimed the beriefit of the filing date of U.S. provisional patent 
appHcation no. 60/111.293. attorney doclcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appllcatibn serial no. 09/510.913. attomey docket no. 25791.7.02, filed 
on 2^3/2000, which, claimed tiie benefit of ttie filing date of U.S. provisional 
applteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 

30 serial no. 09/502.350. attomey docket no. 25791.8,02. filed on 2/10/2000. which 
claimed ttie benefit of ttie filing date of U.S. provisional application no. 60/1 1 9»61 1 , 
attomey docket no. 25791.8; (4) U S. util'ity patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 
\he filing date of U.S. provisional application no. 60/108,558. attomey docket no. 

35 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utiltty patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the t>enem of the filing date of 
U.8. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. uHitty patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 

5^ which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which dainr^ the tieneTit of the filing date of U.S. provisional serial no. 

10 60/121 ,907, attorney docket no. 25791 .16, filed on 2/56/1999; (9) U.S. utility patent 
applicatton no. 09/588,946, attorney docket no. 25791 .1 7.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utiltty patent applicatton no. 09/559.122, attorney docket no. 25791.23.02, filed on 

15 4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. prpvistonal appllcattori no. 60/143,039i attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 

20 60/162,671, attomey docket no. 25791.27. fitod on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attomey docket no. ^791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attomey docket no. 25791 .3i9, filed on 11/12/1999. the disclosures of whteh are 

25 incorporated herein by reference. 

The cmpling 1535 is preferably coupled to the support member 1520, the 
expansion cone 1530 and the resiltont anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidic materials and/or electrical cunent 
and/or communication signals from a surface locatton to the re^lient anchor 1535. 

30 The coupling 1535 may, for example, be oonventtonal commercially available slick 
wire, braided wire, coiled tubing, or drilling stock material. In a preferred 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the axial displacement of the expanston cone 1530. 

The resilient anchor 1540 is pnsferably coupled to the lower section 1550 of 

35 the expandable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is anther preferably adapted to be controllably ooupled to the wetlbore casing 
1500. 

Referring to FIGS. 16a and 16b, in a preferred embodiment, the resilient 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 

5 releasabie coupling devices T60S. In a preferred embodinrtent, the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient andm 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a ^ 
preferred embodiment, when the coupling device 1605 is released, ft\e cojled 

10 resilient member 1600 at least partially uncoils in the outward radial direction. In a 
prefenred embodiment, at least a pc^ri of the coiled member 1600 is coupled to 
the tower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore casing 1500. 

15. T^w coiled member 1600 may be fabricated frorn any number of 

conventional commercially available resilient materials. In a preferred embodiment, 
the coiled member 1600 is fabricated from a resilient material such as, for exanvie, 
spring steel. In a preferred embodiment, the coiled member 1600 is fabricated from 
memory metals in order to optimally provide control of shapes and stresses. 

20 In a preferred embodiment, the releasabie coupling device 1605 maintains 

the coiled member 1600 Is a coiled position until the device 1605 is released. The 
releasabie coupling devjce 1605 may be any number of conventional commercially 
available releasabie coupling devices such as. for example, ah explosive bolt 

The resilient anc(K>r 1540 may be positioned in any desired orientation. In a 

25 preferred embodiment, the resilient anchor 1540 is positidned to apply the maximum 
normal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS; 17a arid 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
30 merhbere 1705, one or more corresponding rigid attachments 1710, and one wore 
corresponding releasabie attachments 1715. In a prefenred embodiment, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the corresponding rigid and releasabie attachmentSi 1710 and 1715. In a 
preferred erritKxliment, when the con^esponding releasabie attachment 1715 is 
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released, the oorresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tutHilar memt>er 1 700. 

As illustrated in FIG. 17a. one end of eadi resilient anchoring memt>er 1705 
is rigidly attached to, the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surfeoe of the tubular member 
1700 by a corresponding releasable attachment 1715. As illustrated in FIG. 17b, in 
a preferred embodinoent, releasing the releasable attachment 1715 permits the 
resilient energy stored in the resilient anchc^ing member 1705 to be released 
10 thereby causing the resilient anchoring mend)er 1705 to swing radially outward from 
the tubular member 1 700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring members 1705 way be fabricated from any number 
15 of resilient materials. In a preferred embodiment, the resilient anchoring members 
1705 are fabricated from memory metal in order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional commerdaiiy available materials. In a preferred embodiment, the rigid 
20 attachments 1710 are febricated from 4140 steel in order to optimally provide high 
strength. 

The releasable attachments 1715 may be ftibricated from any number of 
conventional commercially available devices such as. for example; explosive bolts. 
In another aKemative embodiment, as illustrated In FIGS. 18a and 18b, the 
25 resilient anchor 1540 includes a tubular member 1800. one or more anchoring 
devices 1805, one or more resilient members 1810, and one or more release 
devices 1815. In a prefierred enribodlment, the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated In FIG. 18t), in a preferred embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
35 number of conventional commercially available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 

5 through the corresponding openings 1820 In the tubular member 1800. The 
anchoring devioes 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated frorn any number of durable hwd materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 

10. embodiment, the anchoring devices 1805 are fabricated from machine tool steel In 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a prefenred embodiment, 

15 when the release devices 1815 release the anchoring devices 1805, the resilieht 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 into contact virith, to at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 

20 1 820 in the tubular member 1 800. The release devices 1 81 5 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devioes 1815 may be any number of conventional commercially available 
release devices. In a preferred embodirrtent, the release devices 1815 are piBssure 

2:5 activaM in order to optirnaily provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned |n 
. opposing relation to the opening 1510. 

As illustrated In FIG. 15b. In a preferred embodiment, the resilient anchor 

30 1540 is then anchored to the wellbore casing 1500. In this manner, ttie lower 
section 1550 of the expandat>le tubular member 1525 is anchored to ttie wellbore 
casing 1500. In a preferred embodiment, the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surfece location. 

In an alternative embodiment, a compressible cement arKi/or epoxy is then 

35 injected into the annular space between the unexpended portion of the tubular 
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member 1525 and the w6ilbore casing 1500. The compressible cement and/or 
epoxy is then pennitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular stnjctural support and fluidic seal is 
provMed around the tubular member 1525. 
5 As illustrated in FIG. 15c in a preferred embodiment, the expansion cone 

1530 is then axially displaced by applying an axial force to the support member 
1520. In a prefenred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the welibore casing 1500. ' ] ' 

10 As illustrated in FIG. 15d, in a preferred embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the welibore casing 
1500 Is sealed off by the radially expanded tubular member 1525. In this nr^nner, 
repairs to the welibore casing 1500 are optimally provided. More generally, the 

15. apparatus 1515 is used to repair or fbrni welibore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a, 19b and 19c an alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described. In a prefen^d embodiment, the expandable tubular member 1900 

20 Includes a tubular body 1905, one or more resilient panels 1910, one or more 
conresponding engagenvent members 1915, and a release member 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular jnember 1900 is andiored to a preexisting structure such as, for 

25 example, a welibore casing, ah open hole welibore section, a pipeline, or a structural 
support. 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular member. In a preferred embodiment, the tut^ular member 1905 
30 is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to ttie tubular member 1905. The 
resilient panels 1910 are further reieasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional oommerc^lly available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed ene^ 

the engagement rhembers 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wejlbore casing 1500, or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controllably release the resilient 
panels 1910 fr^m ttieir initial strained positions in order to pemiit tiie resilient panels 
1910 to expand to ttieir expanded positions 1925. In a preferr^ embodiment, the 
release member 1920 is releasably coupled to ttie coupling 1535. In ttiis manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 

15 ttie release menr^r 1920. The release member 1920 niay be any number of 
conventional commercially available release devices. 

Referring to FIGS. 2Qa to 20d, an attemative emtKxliment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stiucture 
will now be described. Refemng to Fig. 20a, a wellbore casing 2000 is positioned 

20 wtthin a subterranean formation 2Q05. The welibbre casing 2000 rnay be positioned 
in any orientetion from ttie vertical direction to ttie horizontel diredlon. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to ttie wellbore casing 2000, or due to a prior 
perforation or fracturing operation perfonned upon the surrounding subtenanean 

25 formation 2005. As will be recognized by persons having ordinary skill in ttie art. ttie 
openings 2010 can adversely affect ttie subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a prefened embodiment, an apparatus 2015 is utilized to seal off ttie 
openings 2010 in ttie wellbore casing 2000. More generally, ttie apparatus 2015 Is 

30 preferably utilized to fbrnn or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035. a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be ooupled to a surface 
location. The support member 2020 is further ooupled to the expansiG^ cone 2030. 
The support member 2020 is preferably adapted to convey pre$surized fluldic 
materials and/or elecblcal current and/or CQmmunication signals from a surface 
location to the anchor 2040, The support meml^er 2020 may, for example, be 
conventional commerdaliy available slick wire, braided wire, cojled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is remdvabljr coupled to the 
expansion cone 2030. In a preferred embodiment, the expandable tubular member 
2025 includes one or more engagement devices that are adapted to couple with and 
penetrato the welibore casing 2000. In this manner, the expandable tubular 
member ?025 is optimally coupled to the welibore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
welibore casing 2000. In a preferred embodiment, the expandable tubular member 
2025 further Includes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 In order to optimally seal the interface 
between the expandable tubular men*er 2025 and the welibore casing 2000. 

In a prefenred embodiment, the expandable tubular member 2025 includes a 
tower section 2050, an intermediate section 2055, and an upper section 2060. In a 
preferred embodiment, the wall thtoknesses of the lower and intermediate sections, 
2050 and 2055, are less than the wall thickness of th^ upper section 2060 in order 
to optlmatly fadlitate the radial expansion of the expandable tubular men^r 2025. 
In a prsfened embodiment, the sealing membere 2045 are provided on the outelde 
surface of the upper section 2060 of the expandable tobular member 2025. In a 
preferred embodiment, the resilient anchor 2040 Is coupled to the tower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandabto tobular mernber 2025 to ttie welibore casing 2000. 

In a preferred erhbodlment, the expandabie tobular member 2025 is further 
provided substantially as disclosed In one or more of the fbltowing: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3,02, filed on 
12/3/1999. which claimed Vhe benefit of ttie filing date of U.S. provistonal patent 
application no. 60/1 1 1 ,293, attoiroy docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of Oie filing date of U.S. provisional 
applteation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
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serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the flHng date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4>U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the t)eneflt of 
5 the filing date of U.S. provitional appHcation no. 60/108,558. attorn^ docket no: 
25791 .9, filed on 1 1/16.1998; (5) U S. provisional patent applteatton np. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appUcation no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the t>enefit of the ffling date of 
U.S. proviskjnal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

10 application no. 09/512,895, attorney docket np. 25791.12.02, filed on 2/24/2000, 
which claimed the Ijenefit of the filing dates of U.S. provisionai application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appUcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applteafion no. 09/511.941, attorney dodiet no. 25791.16.02, filed on 

15 2/24/2000, which claimed the t)enefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisionai patent application, 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

20 utility patent appfication no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. vi/hich daimed the benefit of ttie filing date of U.S. provistonal application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appltoatton no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. provistonal appHcation no. 60/143.039. attorney docket no. 

25 25791.26, flted on 7/9/1999; (13) U.S. provisional patent application serbl no. 
60/162.671. attorney docket no. 25791.27. filed on. 1 1/1/1 i999: (14) U.S. provisional 
application no: 60/159.039, attomisy docket no. 25791.36. fited on 10/12,1999; (IS) 
U.& provisional patent application no. 60/159.033. attorn^ docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applteation no. 60/165.228. 

30 attorney docket no. 25791 ;39. filed on 11/12/1999, ttie disclosures of which are 
incorporated herein by reference. 

The expansion cone 2030 is preferably coupled to the support member 2020 
and the coupling 2035. The expanston cone 2030 is preferably adapted to radially 
Kcpand the expandable tubular member 2025 when the expansion cone 2030 Is 

35 axially displaced relative to ttie expandable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 Is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney dodtet no. 25791.3.02. filed on 
12/3/1999. which daimed the benefit of the filing date of U.S. piovisionai patent 
5 application no. 60/1 1 1,293. attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey dodcet no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utiity patent application 
serial no. 09/502.350. attomey dodtet no. 25791.8.02. filed on 2/10/2000. which 
10 daimed the benefit of the fifing date of U.S. provisional application no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey dodtet no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the flOng date of U.S. provisional application no. 60/108.558. attomey docitet no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
15 filed on 2/18^000; (6) U.S. utility patent appUcation no. 09/523.460. attomey dodcet 
no. 25791.11.02, filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attomey docket noi 25791.12.02, filed on 2/24/2000. 
whidi daimed the benefit of the fiUng dates of U.S. provlstonal applicatton no. 
20 60/121,841, attomey dodcet no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1099; (8) 
U.S. utility applk:atk)n ho. 00/511,941. attomey dodcet no. 25791.16.02. filed on 
2«4/2000. wNch daimed the benefit of the filing dato of U.S. provistonal serial no. 
60/121.907. attomey dodcet no. 25791.16. filed on ^26/1999; (9) U.S. utility patent 
25 application no. 09/588,046. attomey dodcet no. 25791.17.0^ filed on June 7. 2000. 
whidi daimed the benefit of. the filing date of U.S. provistonal patent applicatton 
serial no. 60/137.998. attomey dodcet no. 25791,17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomay dodcet no. 25791.23.02, filed on 
4/26C000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039. attomey docket nO. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
35 application no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
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U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appfication no. 60/165,228. 
attorney docket no. 25791^39, filed on 11/12/1999. the disclosures of virhich are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020. the 
expansion cone 2030, and the anchor 2040. The coupling 2035 is {veferably 
adapted to convey pressurized fiuidic materials and/or electrical current and/or 
communication signals from a surface tocalSon to the anchor 2035. The coupling 
2035 may, for example, be oonventionar copnercially available slick wire, braided 
wire, coiled tubing, or drilling stock rraterial. In a prefsn^d embodiment, the 
couplir^ ^35 is decoupled from the anchor 2040 upon iriitiating the ^1 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the tower section 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Referring to FIQS. 21a and 21b, In a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105, and one or rnore corresponding 
actuators 2110. In a preferred embodiment, ttte spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In ah alternative embodiment, the 
spikes 2105 are outwanlly actuated by displacing the apparatus 2015 upwardly. In 
anotho" aHamative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fiuidk: material onto trie spikes 2105. 

The housing 2100 is coupled to the tower secttoh 2050 of the expandable 
tubular member 2025. the spikes 2105. and the actuators 2110. The housing 2100 
is further preferably coupled to the coupling 2035, In a prefened embodiment, the 
housing 2100 is adapted to convey eledricai. communleatkxi, and/or hydraulic 
signals from the coupling 2035 to the actmrtors 2110. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the conespondlng actuators 21 10. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
attend outwardly in a radial directton to engage, and at least partialiy penetrate!, the 
wellbore casing 2000. or other preexisting stwcture such as, for example, the 
wellbore. Each of the spikes 2105 further preferat>ly include a concave upwardly 
facing surface 2115. In a prefened embodiment, the placemient of a quantity of 
fiuidic material such as, for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to piv6t outwardly away ftom the housing 2100 to 
engage, the welitwre casing 2000. or other preexisting structure such as. for 
example, the weUwre. ARematively. the upward displacement of the apparatus 
2015 causes the spjkes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the weitbore casing 2000, or other preexisting stnidure such as. for 
example, the wellt)ore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
conBsponding spikes 2105. The actuators 21 10 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the conesponding spikes 
10 2105 outwardly and away from the housing 2100. The actuatore 2110 may be any 
number of conventionai commercially available actuators such as, for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provMe 
ease of operation. In an alternative embodiment, the actuators 2110 are omitted 
15 and the spikes are plvotaliy coupled to the housing 2100. 

Referring to FIGS. 22a. 22b. and 22c. in an alternative embodiment, the 
anchor 2040 includes the housing 2100. one or more petal baskets 2205. and one 
or more conesponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 
alternative embodiment, the petel baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petel baskete 2205 are outwardly extended by placing a quantity of fluidic material 
onto the p^l baskete 2205. 

The housing 2100 is coupled to the tomr sedkm 2050 of the expandable 
tubular member 2025. the petal baskete 2205. and the actuatore 21 10. 

The petal baskete 2205 are preferably movably coupted to the housing 2100 
and the corresponding actuatore 2110. The peted baskete 2205 are preferably 
adapted to pivot retetive to the housing 2100. The petel baskete 2205 are further 
preferably adapted to extend outwanlly In a radtel direction to engage, and at least 
partially penetrate, the wellbdre casing 2000, or other preexisting stnidure. As 
illustrated in FIG. 22c, each of the petel baskete 2205 further preferably Include a 
concave upwardly facing surface 2215. In a prefened embodiment, the pteoement 
of a quantity of fluWIc material such as. for example, a barite plug or a flex plug, onto 
the surfaces 2215 causes the petel baskete 2205 to pivot outwardly away from the 
housing 2100 to engage the wellbore casing 2000. or other preexisting structure. 
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Alternatively, the weight of the fluidic materials placed onto the petel t>askets 2205 is 
suffictent to anchor the expandal>te tubular member 2025. AKematively, the upward 
displacement of the apparatus 2015 causes the petel baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000, or other 
preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petel baskete 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petel baskets 2205 suffident to pivot the 
conesponding petel baskets 2205 outwardly and away from the housing 2100. In 
an altemative embodiment, the actuators 2110 are omitted and the petal baskete 
are pivotelly coupled to the housing 2100. 

In an altemative embodiment, the anchor 2040 includes one or more spikes 
21 05 and one or more petel baskete 2205. 

As illustrated in FIG. 20a, the apparatus 2015 is preferably poslttoned within 
the wellbore casing 2000 with the expandable tubular member 2025 poslttoned in 
opposing relatton to the opening 201 0. 

As illustrated In FIG. 20b, in a prefened embodiment, the anchor 2040 is 
then anchored to the wellbore casing 2000. In this manner, the lower section 2050 
of the expandable tubuter merhber 2025 Is anchored to the wellbore casing 2000 or 
the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power ^nal transmitted from a surface location to the 
actuators 21 10 of the anchor 2040. In an altemative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an altemative embodiment, the anchor 2040 is anchored to the wellbore casing 
2000 by ptedng a quantity of a fluidic material such, for example, a barite plug or a 
ftex plug, onto the spikes 2105 or petal baskete 2205 of the anchor 2040. In an 
altemative embodiment, the anchor 2040 is brrtitted, and the apparatus 2015 is 
anchored by pladng a quantity of a flukJic nrtetertel such, for example, a barite plug 
or a ftex plug, onto at least the lower and/or the Intermediate secttons, 2050 and 
2055, of the expahdabte tubuter member 2025. 

In an altemative embodiment, a compressibte cement and/or epoxy is then 
injected into the annuter space between the unexpended portion of the tubular 
member 2025 and the wellbore casing 2000. The compressible cement and/or 
epoxy is ttien permitted to at teast partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular structural support and fUdic seal is 
provided around ttie tubular nnember 2025. 

As Illustrated in RG. 20C In a preferred emtxxliment. the expansion cone 
2030 Is then axially displaced by applying an axial force to the support member 
2020. In a prefened embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 Into intimate contact 
with the walls of the wellbore casing 2000. 

As inustiated in FIG. 20d, in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radiaUy expanded by the axial 
displacement of the expansion cone 2030, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 Is used to repair or fonn wellbore casings, pipelines, and stnicturai 
supports. ^ 

Referring to F|GS. 23a to 23e. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
WW now be described; Referring to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterranean fonnation 2310. 
The wellbore casing 2300 and the open hole weflbore section 2305 may be 
positioned in any oriehtation from the vertical direction to the horizontal direction. 

in a prsfefiBd embodiment, an apparatus 2320 is utHlzad to form a new 
section of wellbore casing within the open hole wellbore section 2305. More 
generally, the apparatus 2320 is prefierably utilized to fomi or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tubular member 2330, an expansion cone 2335, one or more upper 
seabig membere 2340, and one or more sealing niembere 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may. for example, be conventionial commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further includes one or more upper and lower sealing members, 2340 and 
2345, on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the interface twMieen the expandatHe tubular menOwr 2330 and the 
welibore casing 2300 and the open hole ««nboie 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350, an intemwdiate section 2355, and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and. 
intemnediate sections, 2350 and 2355. are iess than the wall thickness of the upper 
sectkm 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. in a prefeoed embodiment, the lower sectton 2350 of the. 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pemfiit a fluMic sealing material to penetrate the kiwer section 2350. 

In a prefened embodiment, the expandable tubular member 2330 is further 
provided substentiaiiy as disclosed in one or more of the folkiwing: (1) U.S. utility 
patent applteatkm serial no. 09/454,139. attpmey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applfcatkMi no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utHity patent applteation serial no. 09/510.913, attpmey docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
applkation no. 60/121,702, filed oh 2/25/1999; (3) U.S. utility patent applkation 
serlai no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonai applkation no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utHity patent applicatton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/1S/1d99. whteh claimed the benefit of 
the filing date of U.S. proviskmal application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.Si ||>rovi8k)nal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteatton no, 09/523,460, iattomey docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. provistonal applieatkm no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, fijed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal appHcatkin no. 
60/121,641. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applteatlon no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2«6/1999; (9) U.S. utility patent 
application no. 09/568.946, attorney docket no. 25791.17.02, filed on Jur>e 7, 2000, 
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which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. atlome/ docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal appllcatton 
5 no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskwial application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional ^PpHcatkm no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteation serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
10 application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent ^plication no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of which are . 
incorporated herein by reference. 

The expansion cone 2335 is preferably coupled to the support member 
2325. The expanston cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The expanston cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expansion cone 
2335 is axially displaced relative to the expandable tubular member 2330. 

In a preferred embodiment, the expansion cone 2335 is provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
appltoation serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
120/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02, fltod 
on 2/23C000, which claimed the benefit of tiie filing date of U S. provisiorial 
application no. 60/121;702. filed on 2«S/1999; (3) U.S. utility patent application 
serial no. 09/5Q2.350. attomey docket no, 25791.8.02, filed on 2/10/2000. whteh 
daimed the benefit of the filing date of U.S. provistonal applteation no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent appHcation serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10fiJ000. which claimed ttie benefit of the filing date of 
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U.S. provisional application no, 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket na 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing datos of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941, attorney docket no. 25791.1602. filed on 
2/24/2000, which claimed the twnefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on Jun^ 7, 2000. 
which claimed the tienefit of tto filing date of U.S. provistonai patent application 
serial no. 60/137.998. attorriey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applkatton no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the t)enefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applhiatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. pcovlsk)nal patent applicatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/li999. the disctosures of whteh are 
incorporated herein t>y refiBrence. 

Thfr upper seatlngmemtwr 2340 is coupled to the ouisMe surfeoe of the 
upper sectkm 2360 of the e)(pandat>le tubular rnmiber 2330. The upper sealing 
mernber 2340 . Is preferably iadapted to fluMldy seal thei interfece between the 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional comn»rclally available sealing members, jn a preferred embodiment, 
the upper sealing member 2340 is a viton rubber in order to optlmaliy provide load 
carrying and pressure sealing capacity. 

The lower sealing nr»mber 2345 is preferably coupled to the outside surfeoe 
of the upper section 2360 of the expandable tubular member 2330. The lower 
sealing member 2340 is preferably adapted tb fluididy seal the interface between 
the radially expanded upper sectkMi 2360 of the expandable tubular member 2330 
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and the open hole wellbore section 2305. The lower sealing member 2345 may be 
any number of convenfional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2345 is viton rubber in order to optimally 
provide load carrying and sealing capacity. 

As iUustrated in FIG. 23a, the apparatus 2320 is preferably positioned within 
the wellbore casing 2300 and the c^n hole wellbore section 2305. with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in a preferred embodiment a quantity of a 
hardenable fluidic sealing material 2365 is then injected Into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as, for example, cement and/or epoxy resin. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
enters the slots provided in the lower section 2350 of the. expandable tubular 
member 2330. 

As illustrated in FIG. 23c. the hardenable fluidic sealing material 2365 is 
preferably then pennnltted to at least partially curs. In this manner, the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
sectlon2305. 

In an alternative emlKxIiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the Initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member2330. 

As illustrated in FIG. 23d. in a preferred embodiment the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displaoement of the expansion cone 
2335 radially expands the expandable tubular member 2330 into intimate contect 
with the walls of the wellbore casing 2300. 

As illustrated In FIG. 23e, in a prefenBd embodiment, atter the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335, a new section of wellbore casing is 
fonned that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluldic sealing material. More generally, the apparatus 2320 
is used to repair or fonn wellbore casings, pipelines, and structural supports. 

Referring to RGS. 24a to 24c an Alternative emt)odimeht of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnjcture 
win now be described. Referring to Fig. 24a. a weHbore casing 2400 and an open 
hole weHbore section 2405 are positioned within a subterranean fbrmatfori 2410^ 
The weHbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientatiorv ftxxn the vertical direction to approximateiy the 
horizontal direction. 

In a prefened embodiment, an apparatus 2420 |s utilized to form a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fbnrh or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably , includes a support member 2425. an 
expandable tubular member 2430. an expansion cone 2435. a coupling 2440. a 
PMker 2445. a mass 2450, one or more upper sealing members 2455, and one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surface 
location, the support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is prisfbrably adapted to convey electrlcal. 
communication, and(or hydreulib signals to and/or from the packer 2445. The 
support member 2425 may. for example, be cohvehtional oommercially available 
slick vvire. braided wire, coiled tubing, or drilling stodc rnatefiai. 

The expandable tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
Is further preferably coupled to the mass 2450. in a preferred embodiment the 
expendable tubular member 2430 further includes one or mdre upper and k>wer 
sealing members, 2455 and 2460. on the outskie surface of the expandable tubular 
member 2430 in order to optimally seal the Inteiface between the expandable 
tubular nriember 2430 and the wellbore casing 2400 and the operi hole wellbore 
sectk>n2405. 

In a prefemed embodiment, the expandable tubular member 2430 further 
includes a lower section 2465. an Intemiediate sectfon 2470, and an upper section 
2430. In a preferred embodiment, the wall thicknesses of the lower and 
Intennedlate sections, 2465 and 2470, are less than the wall thickn^ of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expandable 
tutailar member 2430. In a preferred emixxlinnerit. the lower section 2465 of the 
expandat)le tubularmemt)er 2430 is coupled to the mass 2450. 

In a preferred emt)odiment, the expandable tubular member 2430 is further 
provided substantially as disclosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430, The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 Is axially displaced relative to the expandable tubular 
member 2430. 

Ir> a prefened embodiment, the expansion cone 2435 is provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
15 12^/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney dodtet no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 
uflHty patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2«3/2000, which claimed the benefit of the filing date of U.S. provisiorwl 
appllcatton no. 60/121.702. filed on 2«5/1999: (3) U S. utility patent application 
20 serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, virhich 
claimed the benefit of the filing date of U.S. provisional appiicatton no. 60/1 19,61 1 . 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no 09M40,338. 
attorney docket rm. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the fiHng date of U.S. provistonal applkatkm no. 60/108,558, attorney docket no. 
25 25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent appHcatkm no. 60/183,546. 
filed on 2/18«000: (6) U.S. utility patent appHcation no. 09/523.460. Attorney docket 
no. 25791 .1 1 .02. filed on 3/10«000, whteh claimed the benefit of the filing date of 
U.S.;prowsional appticatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appBcation no. 09/512,895, attorney docket no. 25791.12.02. filed on 2^4/2000. 
30 whteh claimed the benefit of ttie filing dates of U.S. provistonal application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 arid U.S. provisional 
appfication no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on . 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
35 60/121,907, attorney docket no. 25791.16, fil#d on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946. atlomay docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791,17. filed on 6/7/1999; (10) U.S. 
utirity patent appHcation no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. vi*iich claimed the t>enefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applteation no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provlstonal applicatton no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlsnnal patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provlstonal patent applteation no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whk^ are 
inoprporated herein tiy reference. 

The. coupling 2440 Is preferal)ly coupled to the support member 2425 and 
the expansion oone 2435. The coupling 2440 Is preferably adapted to convey 
eledrtoal. communication, and/or hydraulte signals to and/or flxMn the packer 2445. 
The coupling 2440 may be any number of conventional support members such as. 
(or example, commerdaily available sitek wire, brakled wire, coiled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the tower sectkm 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provkle sufficient fricttonal force to 
support the tower secUon 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventtonal commerdaily 
available packere. In a prefened embodiment, the padier 2445 is an RTTS packer 
available Irom Halliburton Energy Services in order to optimaily provide, multiple sets 
and releases. In an alternative embodiment, hydraulte slips may be substituted for. 
or used to supplement, ttie packer 2445. 

The mass -2450 is preferably coupled to ttw lower section 2465 of the 
expandable tubular member 2430. The mass 2450 is preferably setected to provide 
a tensile load on the lower section 2465 of ttie expandable tubular member 2430 
that ranges from about 50 to 100 % of ttie yield point of ttie upper section 2475 of 
ttte expandable tubular member 2430. . In this manner, when the packer 2445 is 
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released, the axial force provided by the mass ?450 opHmaliy radially expands arKi 
exloides the expandat>le tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 seaUng member 2455 is preferably adapted to ifiuidicly seal the interfeoe betvveen 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper seaOng member 2455 may be any 
number of conventional commercially avaflable sealing members. In a preferred 
enibodlment. the upper sealing member 2455 is viton mbber in order to optimally 
10 provide load canying and pressure sealing capacity. 

The lower seatjng member 2460 is preferably coupled to the outside surfeoe 
of the upper section 2475 of the expandable tubular member 2430. The ioiwer 
seafing member 2460 is preferably adapted to fluidldy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
15 and the open hole wellbore section 2405. The lower sealing member 2460 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2460 is viton njbber in order to optimally 
provide lead bearing and sealing capacity. 

As Illustrated In FIG. 24a. the apparatus 2420 is preferably positioned within 
the weObore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned In overlapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 Is supported 
by the support member 2425. the expand cone 2435. the coupling 2440. the 
packer 2445. and the^ower section 2465 of the expandable tubular member 2430. 
25 in this manrier. the intemtiediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the wisight of the mass 2450. 

As'iUustrated in FIG. 24b. In a preferred embodiment, the packer 2445 is 
then released from connectnn with the lower sectton 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 Is preferably now supported by the 
support member 2425. expanskm cone 2435. and the lower and intemwdiate 
sections. 2465 and 2470. of the expandable tubular merhber 2430. In a pruned 
embodiment, the weight of the nrass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by. and extruded off of. the expansion oone 
2435. In a preferred embodiment, during the extruston process, the positkm of the 
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p support member 2425 is adjusted to ensure an overlapping relation between the 

expandable tubular rnernber 2430 and the wellbore casing 2400. 
p In an alternative embodirnent, a compressible cement and/or epoxy is 

injected into the annular space between the unexpended portion of the tubular 
P 5 member 2430 and the wellbore casing 2400 before and/pr during the extrusion 

! process. The compressible cement and/or epoxy is then preferably permitted to at 

^ least partially cure prior to the initiation of the radial expansion process. In this 

manner, an annular structural support and fluidic seal is provided around the tubular 

member 2430. 

10 As illustrated in FIG. 24c. in a prefened embodiment after the expandable 

tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new section of wellbore casing is fomied that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 

P material. More generally, the apparatus 2420 Is used to repair or form wellbore 

15 casings, pipelines, and statcturai supports. 

r In an alternative embodiment, the mass 2450 is positioned on top of the 

upper section 2475 of the tubular member 2430. In a preferred embodiment, the 

^ mass. 2450 is febricated from a thicic walled tubular member that is concentric with 

respect to the support memtier 2425. and also rests on top of the upper section 

r 20 2475 of the tubular member 2430. In this manner, when the expansion cone 2435 

exits the tubular member 2430, the expansion cone will carry the mass 2450 out of 

^ the wellbore 2405. ^ 

Referring to FIGS. 25a to 25c, ah altemative embodiment of an apparatus 

^ and method for coupling an isxpandable tubular member to a preexisting structure 

25 will now be described. Referring to Fig. 25a, a, wellbore casing 2S00 and an open 

^ hole wellbore section 2505 are positioned within a subterranean formation 2510. 

The wellbore casing 2500 arid the open hble wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

30 In a preferred eml)odiment, an apparatus 2520 is utilized to form a hew 

^ section of wellbore casing within the, open hole wellbore section 2505. More 

generally, the apparatus 2520 is preferably utilized to fonm or repair wellbore 
f casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525, an 
n 35 expandable tubular member 2530, an expansion cone 2535, a chamber 2440, an 
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end plate 2545. one or more uppen^ing niembers 2555. and one or more sealing 
membere2560. 

The support member 2S25 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fluidic materials to and/br 
from the chamber 2540. The support member 2525 rtiay. for example, be 
conventional commercially available slick Miire. braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably cdupled to the 
expansion cone 2535. In a preferred embodiment, the expandable tubular member 
2530 further includes one or more upper and tower sealing members, 2555 and 
2560, on the outskJe surface of the expandable tobular member 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole welibore section 2505. 
15 . In a preferred embodiment, the expandable tubular member 2530 further 
includes a tower section 2565, an intemiediate section 2570. and an upper section 
2530. In a preferred embodiment, ttie wall thicknesses of the lower and 
intermediate sections. 2566 and 2570. are less than the wall ttiickness of the upper 
sedton 2575 in order to optimally fadlitete the radial expansion of the expandable 
20 tobular member 2530. 

In a prefened embodiment, tt» tower section 2565 of ttie expandable tubular 
member 2530 furttw includes tile chamber 2540 and the end plate 2545. 

In a preferred embodiment, ttie expandabte tobular member 2530 is further 
provided substentially as disctosed in ond or mord of ttte foltowing: (i) U.S. utility 

25 patent appHcation serial no. 08/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed ttie benefit of ttie filing date of U.S. provisional patent 
applkation no. 60/1 11,^3, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appltoation serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed ttie benefit of ttie filing date of U.S. provisional 

30 application no. 60/121.702. filed on 2«55/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket ho. 25791.8.02. filed on 2/10C000. which 
claimed ttie benefit of ttie filing date of U.S. provistonal application no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/44o!338! 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 

35 ttie filing date of U.S. provisional application no. 60/108.558, attomey docket no. 
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r 25791 .9, fDed on 1 1/16.1998; (5) U.S. provisional patent application no. 6(V183,546. 

filed on 2^18^000; (6) U.S. utffity patent application no. 09/523.460. attorney docket 
:~ no. 25791 .1 1 .02, filed on 3/10/2000, which claimed the benefit of the filing date of 

U.S. provisional appHoation no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
r- 5. application no. 09/512,895, attorney docket no. 25791.12:02. filed on 2/24/2000. 

which claimed the benefit of the filing dates of U.S. provisional appHcatton no. 
^ 60/121 ,841 .. attorney docket no. 25791 .12. filed on 2/26/1999 and U.S. provistonal 

applicatkm no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
^ U.S. utility applicatk)n no. 09/511.941, attorney docket no. 25791.16.02. filed on 

10 2/24/2000. whtoh claimed the benefit of the filing data of U.S. provistonal serial no. 

60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

r- 

application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
r serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15 utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02. filed m 
r 4/26/2000. whteh claimed the benefit f>f the filing date of U.S. provisional applicatkMi 

no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
P provistonal applicatkin no. 60/146.203. attorney docket no. 25791.25, filed on 

7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
r- 20 25791.26, filed on 7/9/1999; (13). U.S. proviskxial patent appltoatkin serial no. 

60/162.671 , attoniey docket no. 25791 .27. filed on 1 1/1/1999; (14) U.S. provistonal 
r- applk»tk)n no. 60/159.039. attomey dpcket no. 25791.36. filed on 10/12.1999; (15) 

U.S. provisional patent appHcatipn no. 60/159.033, attomey docket no. 25791.37, 
^ filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

25 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whteh are 
^ incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to the support memt)er 
2525. The expansion cone 2535 is further prefferal)ly removably coupled to the 
expandable tubular member 2530. The expanston cone 2535 is preferably adapted 
30 to radially expand the expandable tubular menrfl)er 2530 when the expansion cone 
r 2535 is axiaily displaced relative to the expandable tubular member 2530. The 

expansion cone 2535 is further preferably adapted to convey fluMic materials to 
f" apd/orfn>nnittiecharnber2540. 

In a prefened embodiment, the expansion cone 2535 is provided 
p 35 substantially as disclosed in one or more of the foitowing: (1) U.S. utility patent 
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application serial no. 09W54.139. attorney docket no. 25791.3.02. filed on 
12«/1999. which claimed the benefit of the fiHng date of U.S. provisional patent 
app«cation no. 6W1 11,293. attorney docket no. 25791 .3. filed on 12/7/1998; (2)U.S. 
utilily patent applteation serial no..09/510.913. attorney docket no. 25791.7.02. filed 
5 on 2/23«000, whteh claimed the Iwnefit of the filing dale of U.S. provistonai 
appllcatton no. 60/121.70^ filed on 2/25/1.999: (3) U.s: utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02* filed on 2/10«000. which 
claimed the t>enefit of the filing date of U.S. provistonai appiteatkm no. 60/119.611. 
attorney dpcket no. 25791.8: (4) u:s. utility patent appitoatton serial no. 09/440.338. 
10 attorney docket no. 25791.9.02. filed on 1 1/15/1999. whtoh daHned the iMnefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteaHon no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which dainted the benem of the filing date of 
1 5 U.S. provisional application no. 60/124,042. filed on 3/1 1/1 999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed ttie benem of the filing dates of U.S. provistonai appllcatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2«26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
20 U.S. utlNty application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2«4«000, whtoh claimed ttie t>enefit of ttie filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appltoation no. 09/588.946, attorney docket no. 25791 .17.02. filed on June 7. 2000, 
which claimed ttie t>enefit of ttie filing date of U.S. provistonai patent appltoation 
25 serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appltoation no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/2e«00p, which claimed the benefit of ttie filing date of U.S. provistonai appHcation 
rio. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proyisionai application no. 60/146,203. attomey docket no. 25791.25, filed on 
30 7/29/1999; (12) U.S. provistonai application no. 60/143^039. attorney docket no. 
25791.26. fitod on 7/9/1999; (13) U.S. provistonai patent appltoation serial no. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attomey docket no. 25791.36. fitod on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. aflortiey docket no. 25791 ;37. 
35 filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165.228, 
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attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein t>y reference. 

The chamber 2540 is defined l>y the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluidic miatariais outside of the 
expandable tubular member 2530. . 

The upper sealing member 2555 Is preferably coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 Is preferably adapted to fluidicly seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 rtiay be any 
number of conventional commerdaily available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is viton mbber in order ta optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surfece 
of the upper, section 2575 of the expandable tubular member 2530. The lower 
seeing member 2560 is preferably adapted to fluidicly seal the interface between 
the radially expanded upper section 257j5 of the expandable tubular member 2530 
and the open hole wellbore secHon 2505. The lower sealing member 2560 may be 
any number of conventional corivnerciaiiy available sealing members, in a preferred 
embodiment, the lower sealing member 2560 is vlton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in Fl6. 25a, the apparatus 2520 b preferably posltiohed within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned In overlapping relatioh to the weUbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material virtthin the region 2585 outside 
of the expandable tubular member 2530 Is injected into the chamber 2540. In a 
prefened embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585, due to.the differences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extnjded off of. the expansion cone 2535. In a preferred embodiment, during the 
exinision process, the posiUpn of the support member 2525 is adjusted to ensure an 



overiapping relation between ttie expandable tubular member 2530 and the welibore 
casing 2500. In a preferred embodiment, the quantity of the fluldic material 2580 
initially injected irfto the chamber 2540 19 subsequently increased a^ the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather* in an exemplary emixxJIment. a column of the fiuidic material 
2580 is maintained within the support member 2M5. 

In an alternative embodiment, a compressible cement and/or epoxy Is 
Injected into the annular space between the unexpended portion of the tubular 
member 2530 and the welibore casing 2500 before and/or during the extnjslon 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fiuidic seal is provided around the tubular 
member 2530. 

As illustrated in FIG. 25c in a prefened embodiment, after the expandable 
tubular member 2530 has been completely extnjded off of the expansion cone 2535. 
a new section of welibore casing Is fomied that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fiuidic sealing 
material. More generally, tiie apparatus 2520 is used to repair or fonn welibore 
casings. pipelineB. and structural supports. 

Referring to FIdS. 26a to 26c, an alternative embodiment of an apparatus 
iafid method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 26a. a welibore casing 2600 and an open 
hole welibore section 2605 are positioned within a subterranean fomwtion 2610. 
The welibore casing 2600 and the open hole welibore section 2605 may be 
positioned in ai^ orientation frorh the Vertical direction to approximately the 
horizontal direction. 

In a prefsned embodiment, an apt>aratus 2620 is utilized to forni a new 
section of welibore casing within ttie open hole welibore section 2605. More 
generally, the apparatus 2620 is preferably utilized to form or repair welibore 
casings, pipelines, or structuralsupports. 

The apparatus 2620 preferably includes a support member 2625. an 
expandable tubular member 2630. an expansion cone 2635. a slip joint 2640. an 
end plate 2545. a chamber 2650. one or more sHp members 2655. one or more 
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sealing members 2670. one or more upper sealing members 2675. and one or more 
lower sealing members 2680. 

The support member 2625 Is preferably adapted to be coupled to a surfece 
location. The support member 2625 is further ooupted to the expansion cone 2635. 
The support member 2625 is preferably aidapted to convey iluidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional coironerdally available slick wire, braided wire, colled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to. the 
expanswn cone 2635. In a preferred embodiment, ttie expandable tubular member 
2630 further Includes one or more upper and lower sealing members, 2675 and 
2680, on the outskle surface of the expandable tubular member 2630 in order to 
optimally seal the Interface between the expandable tubular member 2630 and the 
weBbore casing 2600 and the open hole w^ellbore sectfon 2605. 

In a preferred embodiment, the expandable tubular member 2630 further 
includes a lower secUon 2685, an intennediate section 2690. and an upper section 
2695. in a preferred embodiment, the wall thicknesses of the lower and 
intennediate sedtons, 2685 and 2690, are less than the wall thickness of the upper 
sectton 2695 in order to optimally fedHtete the radial expansion of the expandabte 
tubular member 2630. 

In a preferred embodiment, the kiwer sectton 2685 of the expandable tubular 
member 2630 houses the slip joint 2640, the end plate 2645. the slips 2655. and the 
seaOng members 2670. In a preferred embodiment, the interior portton of the tower 
sectton 2685 of the expandable tubular member 2630 betow the expansion cone 
2635 and above the end pidte defines the chamber 2650. In a preferred 
embodiment, the toiver sectton 2685 of the expandabte tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS. 1ato25c. 

In a preferred embodiment, the expandabte tubular member 2630 is further 
provWed substentially as disclosed in one or more of the foitowing: (1). U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02. fited on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. atlomey docket no. 25791.7.02, filed 
on 2/23/2000. virhfch claimed the benefit of the fUing date of U.S. provistonal 
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application no. 60/121.702. fNetd on 2«J5/1999: (3) U.S. utility patont application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10^000. which 
daimed the benefit of the filing date of U.S. profvisional appHcation no. 60/119.611. 
attorney docket no. 25791.8; (4) U.s; utility patent application serial no. 09/44p!338! 
5 attorney docket no. 25791.9.02. filed on 11/15/1999. whk:h claimed the benefit of 
ttie filing date of U.S. provisional application no. 60/108.^58, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent appHcation no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorn^ docket 
no: 25791.11.02. filed on 3/10/2000. vwhich claimed ttie benefit of the filing date of 
10 U.S. proviskMial application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of ttie filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
15 U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2C4C000. which claimed ttie benefit of ttie filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appBcation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent application 
20 serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applkatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4^6/2000. .which claimed ttie benefit of ttw filing date of U.S. provisional application 
rw. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlslonar appltoaUon ho. 60/146,i203. attorney docket no. ^701.25, filed on 
25 7/29/1999; (12) u:is. provisional application ho. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
appHcation no: 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applk»tion no. 60/159.033. attorney docket no. 25791.37. 
30 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.22H, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The expansion cone 2835 is preferably coupled to ttie support member 2625 
and the slip joint 2640. The expansion cone 2635 is furttier preferably removably 
35 coupled to ttie expandable tubular member 2630. The expansion cone 2635 Is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaoed relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 

In a preferred embodiment, the expansion cone 2635 Is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed ttw. benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7:02. filed 
on 2/23/2000. which claimed ttie benefit of the filing date of U.S. provisional 
applkation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of ttie filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
ttte finng date <rf U.S. provisional applteation no. 60/108.558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appllcatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. whjch daimed tiie benefit of ttie filing date of 
U.S. provistonal appHcatton no. 60/124,042, fited on 3/11/1999; (7) U.S. utility patent 
applteation no! 09/512.895, attorney docket no. 25791.12,02, filed on 2/2472000, 
which daimed ttie benefit of ttie filing dates of U.S. provistonal application no. 
60/121,841, attomey docket no. 25791.12. fited on 2/26/1999 and U.S. provisior»l 
application no. 60/154.047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511,941. attorney docket no. 25791.16.02. fited on 
2/24/2000. whteh daimed ttie benefit of ttie filing date of U.S. provistonal serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588.946. attomey docket no. 25791.17.02. fited on June 7. 2000, 
which dairned ttie benefit of ttie filing date of U.S; provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U S. 
utility patent application no. 09/569,122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which claimed ttie benefit of ttie filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney dodwt no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
6(W162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appHcation no. 60/159,039. attorney dodcet no. 25791.36, filed on 10/12,1999; (15) 
5 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The slip ioint 2640 Is coupled to the expanston cone 2635 and the end plate 
10 2645. The slip joint 2640 Is preferably adapted to permit the end plate 2645 to be 
axially displaced relative to the expansion cone 2635. In this manner, the size of the 
chamber.2650 is variable. The slip joint 2640 may be any number of conventfonal 
commerdally available slip joints modified In accordance with the teachirigs of the 
present disck)sure. 

15 The slip Joint 2640 preferably includes an upper member 2640a. a resilient 

member2640b, and a lower member 26^. The upper member 2640a is coupled 
to the expansion cone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the lower member 2640b. The upper member 2640a 
preferably includes one or more fluM passages 2640aa that permit the passage of 

20 fluklic materials. The kiwer member 2640b is coupled to the end plate 2645 and the 
resflient member 2640b. The tower member 2640b is movably coupled to the upper 
member 2640a. The tower member 2640b pieferably includes one or more fluid 
passages 2640ba that permit the passage of fluklic nnaterials. The resilient member 
2640c is coupled between the ujsper and tower mambers. 2640a and 2640b. The 

25 resnient member 2M0g Is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640. the slips 2655, and the 
sealing members 2670. The end pl^te 2645 is pi«f9rably adapted to seal off a 
portton of the Interior of the tower section 2685 of the expar)dabte tubular member 
2630. The end plate 2645 Is further adapted to define, in combinatkin with the 
expandable tubular member 2630. and the expanston cone 2635. the chamber 
2650. 

The chamber 2650 Is defined by the interior portion of the tower sectton 2685 
of the expandable tubular member 2630 below the expanston cone 2635 and above 
35 the end plate 2645, In a preferred embodiment, the pressurizatton of the chamber 
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2650 causes the expanston cone 2635 to be axiaily displaced and thereby radially 
expand the expandat)le tubular nwmber 2630. The chamber 2650 is preferably 
adapted to move upwardly writhin the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axiaily displaced within the 
expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 
materials into the chamber 2650. Because the end plate 2645 is nraintained In a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the injection of pressurized fluidic materials into the diamber 2650, Ahe 
pressurizafion of the chamber 2650 preferably axiaily displaces the expansbn cone 
2635. In a preferred embodiment, when the slip joint 2640 Is fully extended, the slip 
joint 2640 then displaces the end plate 2645 In the upvrard axial direction. In a 
prefened embodiment, when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2645 is displaced In the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The seeing 
members 2670 are further preferably seallngiy coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably cpiqjied to the outside sur^ 
of the upper section 2695 of the expandable tubular member 2630. The upper 
sealing member 2675 is preferably adapted to fluldidy seal the interface between 
the radiaHy expanded upper seiction 2695 of the expandable tubular member 2630 
and the we{lbore casing 2600. The upper sealing nwmber 2675 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is viton rubber in order to optimally 
provide load canying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surfeoe 
of the upper section 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 Is preferably adapted to fluldidy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the open hole wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional contmerdally available sealing members. In a ptefened 
embodiment, the lower seating member 2680 is viton njbber In order to optimally 
provide load carrying and pressure sealing capactfy. 

As illustrated in FIG. 26a, ttw: apparatus 2620 is preferably positioned within 
the wellbore casing 2600 and the open hole weiibore section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a prefenad embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 
1ato25c. 

As illustrated in F(G. 26b. the radial expansion of the expandable tubular 
member 2630 is then initiated by; (1) applying an upvrard axial force to «ie 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluldic material Into the chamber 2650. 

in a preferred embodiment, the expandable tubular member 2630 is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
prefemed embodiment, once the slip joint 2640 is fully extended, the end plate 2645 
is then axiaily displaced in the upward direction. In this manner, the end plate 2645 
fbllows the expansion cone 2635. In a preferred embodiment, the chamber 2650 Is 
pressurized when the frictional forces exceed a predetennined value. In this 
manner, the axial displacement of ttie expansion cone 2635 is provided by applying 
an axial force that is selectiveiy supplemented by pressurizing the chamber 2650. 

in an alternative embodiment, a compressible cement and/or epoxy is 
ir^eded into the annular space between the unexpended portion of the tubular 
member 2630 and the weiibore casing 2600 before and/or during the extrusion 
process. The compressibie'cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process, in this 
manner, an annular structural support and fluidic smI is provided around the tubular 
member2630. 

As illustrated in FIG. 26c in a preferred embodiment, after the expandable 
tubular member 2630 has been completely extnided off of the expansion cone 2635. 
a new section of wellbore casing is fonned that, preferably Includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2620 Is used to repair or form wellbore 
casings, pipelines, and structural supports 
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Referring initially to FIG. 27. a preferred method 2700 of coupHng an 
mpandat>ie tubular member to a preexisting structure includes the steps of: (1) 
coupfing the expandable tiAular meinber to the preexisting structure by axiaily 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
^>plying direct radial pressure. 

In a preferred embodiment, as iilustreted in FIG. 28, in step 2705, an 
expandable tubular member 2805 is cOupied to a preexisting welibore casing 2810 
positioned within a subterranean formation 2815. In a preferred ernbodimeifit. the 
welibore casing 2810 further includes an outer annular layer 2820 of a fluidic sealing 
material such as, for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting welibore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure such as. for example, pulling an expansion cone 
through a tubular member, or pushing an e}q9ansion cone through a tubular member 
using a pressurized fluidic material. In a preferred embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the foUowing: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12^1999. whi<S» claimed the benefit of th^ filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 08/510,913, attorney docket no, 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonat 
application no. 60/121.702. filed on 2/25/1990; (3) U.S. utHity patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02; filed on 2/10/2000. which 
dairned the benefit of the filing date of U.S. proylstonal appitoation no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility pateht application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. yvhich claimed the benefit of 
the filing date of U.S. provistonal applteation no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlstonal patent applteatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appHcatioh no. 09/523.460, attorney docket 
no. 25791 .1 1.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applteation no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applicatbn no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. proviskwial 
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application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utinty application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whk:h claimed ttie t)enefit of the filing date of U.S. provisionai serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2C6/1999: (9) U.S. utility patent 
5 application no. 09/588,946. attorney docket no. 25791.17.02. filed oh June 7. 2000. 
which claimed the benefit of the filing date of U.S. provlskmal patent appllcatibn 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteatran no. 09/559,122. attorney docket no. 25791 .23.02. filed on 
4/26/200a. which claimed Vhe benefit of ttie filing date of U.S. provistonal application 
10 no. 60/131.106. attorney docket no. 25791.23, filed on 4^6/1999; (11) U.S. 
proviskMial application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applteation serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
15 application no. 60/159.039, attorney docket no. 25791 .36. filed on 10/12,1999; (15) 
U.S. provisional patent appHcation no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
Incorporated herein by reference. In a preferred embodiment, ttie amount of radial 
20 expanslbnprovkled in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as Wustrated in FIG. 29, in step 27l0, at least a 
portion of ttie expandable tubular member 2805 is further radially expanded by using 
a radial expanston tool 2905 to apply direct. radial pressure to the expandable 
tubular member 2805. The radial expansion tool 2905 may be any number of 
conventional radial expanston tools suitable for applying direct radial pressure to a 
tubular member. In a prefened embbdimant. ttie radial expansion tool 2905 is 
provWed substantially as disclosed on one op more of ttie ibitowing U.S. Patents: 
5.014.779 and 5.083.608. ttie disctosures of which are incorporated herein by 
reference. In a preferred embodiment, ttie amount of radial expanshm of ttie 
expandable tubular member 2805 provided In step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contact pressures generated by ttie radial 
expansion tool 290i5 in step 2710 rarige from about 5.000 to 140.000 psi. in order to 
optimally plastically defbmi ttie expandable tubular member 205 to ttie final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casinig 2810. In this mqnner, the h^h compressive forces 
typically required to radially expand the portion of the expandable tubular member 
5 2805 that overlaps with the preexisting wellbore casing 2810 are optimally provided. 

In an altemative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide ah inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono<iiameter wellbore casing is optimally provided. 

10 Thus, the method 2700 provides a 2-step radial expanston process that 

utilizes: (1) a relatively quick methcxl of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several altehiative ennbodiments, the method 2700 is used to iom or 
repair wellbore casings, pipelines, or structural supports. 

15 The method 2700 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting structure by axially displacing an expansion cone 
within the expandable tubular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 

20 apparatus and method have wide application to the fomiation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and methcid provide an 
efficient and raliaUe mettiod for fomning and repairing wellbore casings, pipelines, 
and structural supports. In a preferred implementation, the initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 

25 from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular rnember provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular rnember is optimally achieved in a time efficient and 
reliable manner. This rnethod and apparatus is particularly useful in optimally 

30 creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning the tu|>ular member and an 
expansion cone witiiin the preexisting structure, anchoring the tubular member to 
35 the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interface beftween the expansion cone and the tubular member. In a preferred 
errrixxJiment, lubricqttng the interface between the expansion oorie and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
5 between ttie expansion cone and the tubular member. In a preferred embodiment, 
the hibricating fluid has a viscosity ranging froni about 1 to 10,000 centipoise. In a 
preferred embodiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a preferred embodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a prefened embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the exparision cone. In a preferred 
embodiment, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 preferred embodiment, the injecting Includes: injecting lubricating fluid through an 
outer sitfface of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting the tubrirating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred enrA)odiment, the lubricating fluid includes 
drilling mud. In a preferred embodiment, the lubricating fluid further includes: 

20 TorqTrim III. EP Mudlib, and DrillN-Slid. In a preferred embodiment, the lubricating 
fluid Includes TorqTrim III, EP Mudlib. and Drill-N-Slld. In a preferred embodiment, 
the interfeice between the expansion ccme and the tubular member includes: coating 
the interior surbce of the tubular member with a lubricant. In a prefened 
embodiment, lubricating the Interfeioe between the expansion cone and the tutHJiar 

25 member Includes: coating the interior surface of the tubular member wtth a first part 
cf a lubricant, and applying a second part of the lubricant to the Interior surface of 
the tubular member. In a prefenred embodiment, the lubricant comprises a metallic 
soap. In a preferred embodiment, the lubricant Is selected from the group consisting 
of C-Lube-10. OPHOS-SB-M. and C-PHOS-58-R. In a preferred embodiment, the 

30 lutfficant provides a sliding friction coefficient of less than about 0.20. In a prefened 
embodiment, the lubricant is chemically bonded to the iriterior surfaces of the tubular 
members. In a preferred ernbodiment, the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred embodiment the lubricant is 
adhesively bonded to the interior surface of the tubular members. In a prefemed 
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embodiment the lubricant includes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisilicate and polyethylenepolyamine. 

A method of coupling a tubular member to a preexisting stnjcture has also 
been described that includes positioning the tubular member and an expansion cone 

5 within the preexisting stnjcture. anchoring the tubular member to ttie premisting 
structure, and axially displacing ttie expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preTerably includes: an annular member, including: a wall thickness that varies less 
ttian about 8 %, a hoop yield strength that varies less than about 10 %, 

10 imperfections of less than about 8 % of ttie wall tiiickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes tnjeding a lubricating fluid into the preexisting 

15 structure, positioning the tubular member and an expansion cone within ttie 
preexisting structure, anchoring the tubular nfiember to the preexisting stmcture, and 
axially displacing ttie expansion cone relative to ttie tubular memfer by puHing ttie 
expanston cone through the tubular member. In a preferred embodiment, the 
lubricating fluid includes: BARO-LUB OOU>-SEAL^ brand drilling mud lubricant. 

20 A mettiod of coupling an expandable tubular member to a preexisting 

structure has also been described ttiat Includes positioning ttie expandable tubular 
member and an expanskm cone witiiin ttie preexisting stmcture, anchoring tiie 
expandable tubular member to ttie preexisting structure, and 
axially displacing the expansion oone relative to ttie expandable tubular member by 

25 pulling the expansion cone through the expandable tubular member; In a prefen^ 
embodiment, ttie expandable tubular member includes: a firet tubular member, a 
second tubular member, and a threaded connection for coupling ttie first tubular 
member to ttie second tubular member. In a preferred embodiment, ttie tiireaded 
connectkMi includes: one or more seating members for sealing ttie Interface between 

30 ttie first and second tubular members. In a preferred embodiment, ttie ttireaded 
connection comprises a pin and box tiireaded connection. In a preferred 
embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a prefen^ embodiment, one of ttie sealing niembers is 
positioned adjacent to an end portion of ttie ttireaded connection; and wherein 

35 anottier one of the sealingmembers is not positioned adjacent to an end portion of 
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the threaded connection, in a preferred embodinient, a plurality of the sealing 
members are positioned adjMent to an end portion of the threaded connection. 

. A method of coupling an eicpandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 

5. member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a prefenred 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
themriosetting sealing compounds, curable sealing compounds, and sealing 

15 compounds having jx>lymerizable materials. In a preferred embodiment, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a preferred embodiment, the sealant is 

20 resistant to conventional welibore fluldic materials. In a preferred embodiment, the 
nfttiterial properties of the sealant are substahtiaily stable for temperatures rariging 
from about 0 to 450 In a . preferred embodment, the method further Includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tobular members with the sealant In a preferred 

25 embodiment, the pririier includes a curing catalyst. In a preferred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a preferred embodiment, the primer includes a curing catalyst 

A method of coupling a . tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion cone 
withni the preexisting staicture, anchoring the tubular member to the preexisting 
stmcture, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment, the tubular nriember includes: a pair of rings for engaging the 
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T preexisting stmcture, and a sealing elemeht positioned between the rings for sealirig 

the interface between the tubular nriember and the preexisting structur^^ 

A nnethod of coupling a tubular member to a preexisting structure has also 
. been described that Includes posttioning the expandable tubular member and an 
r- 5 expansion cone within the preesdsting structure, anchoring the expandable tubular 

member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the ^(pansion cone through 
the expandable tubular member. In a preferred embodiment the tubular meimber . 
^ includes one or nK)re slots. In a prefenred embodiment the slots are provided at a 

10 preexpanded portion of the tubular member. In a preferred embodiment the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preextetirKi structure has also 
been described that Includes positioning the expandable tubular member and an 
expansion cone within the preexisting strucbire, anchoring the expandable tubular 
15- member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred emtxxliment the tubular member 
P includes: a first preexpanded portion, an intermediate portion coupled to the first 

preexparuJed portion including a sealing element, and a second preexpanded 
20 portion coupled to the intermediate portion. 

A method of coupling a tubular member to a preexisting structine has also 
r been described that includes positioning the expandable tubular member and an 

expansion cone within the preexisting structure, anchoring the expandable tubular 
^ member to the preexisting structure, and axiaily displacing tl\e expansion cone 

25 relative to the expandable tubular member by pulling the expansion cone through 
^ the expandable tubular member by applying an axial force to the expansk)n cone. 

The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a prefmed embodirhent the increased axial force is 
provided on iai periodic basis. In a preferred emt>odiment, the increaseld axial force 
30 is provided on a random basis. In a preferred embodiment the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

r A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion cone 
^ 35 within the preexisting structure, anchoring the tubular member to the preexisting 
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structure, and axially displadrtg the e)(pansion cone relative to the e)q>andat)le 
tubular memt>er by pushing and pulling the expanston cone through the expandable 
tubular member, In a prefened embodiment, pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion com 
within the preexisting structure, anchoring the tubular member to the preexisting 
stmcture, axially displacing the expansion cone relative to the tubular member by 
pulling the expanston cone through the expandable tubular member, and injecting a 
10 curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure^ anchoring the tubular member to the preexistirig 
15 structure by increasing the size of the expansion cone, and axially displadng the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
20 Within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displacing the 
expansion pone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting 
25 structure has also been described that includes positioning the expandable tubular 
member, an expansion oone, and an ahdioring device .within the preexisting 
stnicture. positioning the anchoring device abpve ttie expanston cofie, anchoring the 
expandabte tubular member to the preexisting stnicture using the anchoring device, 
and axially displacing the expansion cone, 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been desaibed that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoririg the tubular 
ntember to the preexisting stiucture, and axially displacing the expansion cone 
relative to ttie tubular member. 
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A method of coupling an expandable tubular to a preexisting stmcture has 
also been describiod that includes fixing the position of an expansion cone within the 
preexisting structure, driving the expandable tubular mennber onto the expansion 
cone in a first direcUdn. aruJ axially displadrtg the expansion cone in a second 
5 direction relative to the expandable tubular member. In a preferred embodiment, the 
first and second directions are different. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 
10 resilient anchor, and exially displacing the expansion cone within the expandat>le 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 

15 the expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and axially displacing the expansion cone. In a preferred 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements, in a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a flutdic material onto the engagement 

20 elements. In a preferred embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexfsting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexistlniig structure, placing a quantity of 

25 a fluidic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displadng the expansion 
cone. In a preferred embodiment, the fluidic material comprises a barite plug. In a 
. prefened embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 

30 structure has also been described that includes positioning the expandable tubular 
member arxl an expar^ton cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenable fluidic material into the preexisting structure, at least partially curing the 
hardenable fluidic sealing material, and 

35 axially displacing tiie expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 
5 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting . 
structure outside of the expandable tubular member, and injecting a quantity of a 

10 second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodinnent, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes pladng the expandable tubular 

15 member and an expansion cone into the preexisting struQttnre, anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 

20 structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular mentt>er. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 

25 device adapted to couple the expandable tubular member to the preexisting 
stnicture, and an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
formed in the' outer surface of the tapered first end, and one or nfx>re axial flow 

30 passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
include drcumfeferitial grooves, in a prefeaed embodirhent. the grooves indude 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages indude axial grooves. In a prefen-ed embodiment, the axial 

35 grooves are spaced apart by at least about 3 inches in the drcumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a pre^nned embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a prefenred embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodiment, the axial flow passages are posiUonetd vifithin the 
housing of the expansion cone. In a prefemed embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a prefened 
embodiment, the axial flow passages extend from the tapered first end of the body 
to the second end of the body. In a prefenred embodiment, the axial flow passages 
extend from the second end of the body to the grooves. In a prefened embodiment, 
one or more of the flow passages include inserts having restricted flow passages. In 
a prefemed embodiment, one or more of the axial flow passages include filters. In a 
prefenred embodiment the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages, in a prefemed embodiment, the 
cross-sectional area of the grooves ranges from about 2X1(r* in^ to 5X10"^ in^. In a 
preferred embodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X10^ In^ to SXIO"^ in^ In a preferred embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 
tapered first end. In a preferred embodiqient, the angle of Inclination of the axial 
fiow passages relative to the longitudinal axis of the expanston cone Is greater tiian 
the angle of attack of Uie first tapered end. In a preferred embodiment, the grooves 
Include: a fiow channel having a first radius of curvature, a first shoulder positioned 
on one sMe of the fiow channel having a second radius of curvature, and a second 
shoulder positioned on the other skJe of the flow channel having a ttiird radius of 
curvature. In a prefened embodiment, the first, second and tiiird radii of curvature 
are substantially equal. In a preferred embodiment, the axial fiow passages include: 
a flow channel havirig a first rsKlius of curvature, a firet shouMer positioned on one 
side of ttie flow channel having a second radius of curvature, and a seomd shoulder 
posttk>r)ed on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first, second and third radii of cuni^ture are 
substantially equal. In a preferred embodiment, the second radius of curvature is 
greater tiian the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also beeri described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular men4)er. In 
a pretend embodiment the expandable tubular member includes: an annular 
member, having: a wail thickness that varies less than about 8 %, a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wail thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the wails of the annular member for radial expansions of up to about 
25%. 

An apparatus for coupling an expandable tubular member to a preexistirig 
stnicture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefened embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connectton for coupling the first 
tubular member to the second tubular member. In a prefenred embodiment, the 
threaded connectton Includes: one or more sealing members for sealing the 
interface between the firet and second tubular members, In a preferred 
embodiment the threaded connectton comprises a pin and box , threaded 
connectton. in a prefened embodiment, the sealing membere are poslttoned 
adjacent to an end portion of the threaded connectton. Ih a preferred embodiment, 
one of the sealing membere is poslttoned adjacent to an end portton of the threaded 
connectton. and another one of the sealing membere is not poslttoned adjacent to 
an end portion of the threaded connection. In a preferred embodiment the plurality 
of the sealing membere are poslt'oned adjacent to an end portion of the ttireaded 
connectton. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandabto tubular member to the 
preexisting stmcture, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a prefened 
embodiment the lubricant comprises a metallic soap. In a preferred embodiment 
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the hibricant is selected from the group consisting of C-Lube-1 0, C-PH0S-S8-Mp and 
C-PHOS-58-R. In a preferred eirtwdiment, the lubricant pro>ndes a sliding friction 
coefficient of less than about 0.20. in a preferred embodiment, the lubricant Is 
chemically bonded to the Interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant is mechanically bonded to the interior surfece (rf 
the expandabfe tubular member. In a preferred embodiment* the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisiticate and polyethylenepolyamine. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member In 
a preferred embodiment, the expandable tubular member includes: a pair of tubular 
memt>ers having threaded portions coupled to one another, and a quantity of a 
sealant vrtthin Bie threadiBd portions of the tubular members. In a prefenred 
embodiment, the sealant is selected from the group consisting of epoxles, 
thermosetting sealing compounds, curable sealing compounds, and sealing 
compounds having polymerizatrie materials. In a preferred embodiment, ttie sealant 
includes an initial cure cyde and a final cure cyde. In a preferred embodiment, Vbe 
sealant can be stretched up to about 30 to 40 percent vvittiout fellure. in a preferred 
embodiment, ttie sealant is resistant to conventional wellbore fiuidic materials, la a 
prefenred embodiment, ttie material properties of ttie sealant are substantially stable 
for temperatures ranging from about 0 to 450 In a preferred embodiment, the 
tiireaded portions of ti[ie tubular members include a primer for improving ttie 
adhesion of ttie sealant to ttie ttveaded portions. 

An apparati^ for oouplihg an expandable tubular member to a preexisting 
structure has also been described ttiat includes an expandable tubular member, an 
anchoring device adapts to couple ttie e)^ndable tubular member to ttie 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand ttie expandable tubular member In 
a preferred embodiment, ttie: expandable tubular member includes: a pair of rings for 
engaging ttie preexisting structure, and a sealing efement positioned between the 
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rings for sealing the interface between the tubular member and the preexisting 
stnjctura. 

An apparatus for coupling an expandable tubular memter to a preexisting ^ 
structure has also been described that includes an expandable tubidar member, an ^ 
5 anchoring device adapted to couple the expandable tubular member to the ^ 
preexisting structure, and an expansion cone nrK)vably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular meniber. In ^ 
a prefemed embodiment the expandable tubular member includes one or more 
slots. In a preferred embodlnrient, the stots are provided at a preexpanded p(M^ 

10 the expandable tubular niember. In a preferred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus! for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandc^ble tubular member, an ^ 
anchoring device adapted to couple the expandable tubular member to the 

15 preexisting structure, and an expansion cone nxivably coupled to the expandable 

tubular member and adapted to radially expand the expandable tubular member. In "1 
a prefened embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intemiediate portion coupled to the first preexpanded *^ 
portion iriduding a sealing element, and a second preexpanded portion coupled to 

20 the intermediate portion. • ^ 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes an ekpandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandat>le tubular 

25 mendtor and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes a first supix>rt member, a second 
support member coupled to the first support member, an expansbn cone coupled to 

30 the first support member, an expandable tubular member coupled to the e}^nsion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure. In a prefenred 
embodiment, the anchoring device is positioned atx)ve the expansion cone. In a ^ 
preferred embodiment, the outside diameter of the expansion cone Is greater than 

35 the Inside diameter of the expandable tubular member. In a preferred entixxJiment, 

118 



the outside diameter, of the expansion cone is approximately equal to the outside 
diameter of the expandable tutnjiar memt>er. . 

An apparatus for cxnjpling an expandable tubular menrtber to a preexisting 
stnjcture has also been described that includes a first support member, a second 
support member coupled to the first support memt>er, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and en explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubularmember to the preexisting stmcture. 

An apparatus for coupling an expandable tubular rmmber to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion oone coupled to the support member, and an expandable tubular 
member coupled to the expandable expansion cone. In a prefiarred embodiment, 
the expandable tubular mernber includes one or rnore anchoring devices. In a 
prefsrred embodiment, the expandable tubular memt>er includes a slotted end 
portion. 

An apparatus for coupling ah expandable tubular to a preexisting structure 
has also been described that Includes a support menr4:ier, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone indudihg one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
inserts. 

An apparatus for poupiing an expandable tubular member to a preexisting 
structure has also been deiscribed that Includes a support member, 
an expansion cone coupled to the support rnember. an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
expandable tubular member. In a prefenred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred embodiment, the resilient anchor includes 
one or nrwe resilient amis. In a prefened embodinrient, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or moife resilient panels coupled to the expandable 
tubular body, and a release member releasabiy coupled to the resilient panels 
adapted to oontroilably release the resilient panels. 
5 An apparatus for coupling an expandable tubular member to a preexisting 

stnjcture has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: orie or more spikes pivotally coupled to the 

10 expandable tubular rromber for engaging the preexisting structure. In a prefenred 
embodiment, the apparatus further includes one or more corresponding actuators 
for pivoting the spil(es. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a support member, 

15 an expansion cone coupled to the support member, an expandable tubular member 

coupled to the expandable expansion cone, and an anchor coupliBd to the ^■ 
expandabfe tubular member, including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a preferred embodiment, the apparatus >^ 
further includes one or more oonBspondIng actuators for pivoting the petal baskets. 

20 An apparatus for coupling an expandable tubular member to a preexisting 

stmcture has also been described that includes a support member, an expansion 
cone coupled to ttie support member, an expandable tubular member coupled to tile ^ 
expansion cone, including: a slotted portion provMed at one end of ttie expandable 
tubular memt>er ^ 

25 An apparatus for coupling an expandable tubular member to a preexisting 

stmcture has ateo been described ttiat includes a support member, an expansion ^ 
cone, an expandable tubular member coupled to ttie expanskxi cone, a coupling 
device coupled to ttie support member and an end portion of ttie expandable tubular 
member, and a mass coupled to ttie end portiori of ttie expandable tubular member. 

30 In a preferred embodiment, the weight of ttie mass is greater ttian about 50 to 100 
% of ttie yield strengtti of ttie expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described ttiat includes a support member including a fluid ^ 
passage, an expansion cone coupled to ttie support member, an expandable tubular 

35 member coupled to ttie expansfon cone, a slip joint coupled to ttie expanston cone, 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
prefened embaJiment, axiaily displadng the expansion cone includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a prefenned embodiment. a)dalty displacing the expansion cone 
Includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axialiy displacing the expansion cone includes: displacing the 
expansion cone into the tubular member. In a prefened embodiment, axlaiiy 
displacing the expansion cone includes: displadng the expansion cone out of the 
tubular member. In a preferred embodiment, axiaily displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct redial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 
applying direct radial pressure to the tubular memtier indudes applying a radial 
force at discrete locations. In a prefen^ embodiment, the preexisting structure 
indudes a wellbore casing. In a prefenBd embodiment, the preexisting stmcturB 
indudes a pipeline. In a preferred embodimerrt, the preexisting structure indudes a 
structural support. 

An apparatus also has been dt^cribed^that indudes a tubular member 
coupled to a preexisting stmcture. The tubular member is coupled to the preexisting 
stmcture by the process of: positioning the tubular member and an expansion cone 
wittiin the preexisting structure, axially displadng the expansion cone, removing ttie 
expansion cone, and applying direct radial pressure to ttte tubular member. In a 
preferred embodiment axially displadng ttie expansion cone Indudes: pressurizing 
at least a portion of the interior of the tubular member. In a preferted embodiment, 
axialiy displadng ttie expansion cone indudes: Injecting a fluidic material into ttie 
tubular member. In a preferred embodiment, axially displadng ttie expanston cone 
indudes: applying a tensile force to ttie expansion cone. In a preferred 
embodiment, axially displadng ttie expansion cone indudes: displadng the 
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expansion cone into the tubular raeinlwr. In a preferred emtKxJiment. axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by abolit 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a prefenwJ embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing, in a prefened embodiment, the preexisting stnjcture includes a pipeline. In 
a prefened embodiment, the preexisting stmcture includes a staictural support. 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions, in some instances, one may employ 
some fisatures of the present invention without a corresponding use of the other 
features. Accordingly, it is appropriate that readere should construe the appended 
claims broadly, and in a manner consistent with the scope of the invention. 
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IMS 

1. A methcxi Of coupling an expandable tubular member to a preexi^ 
structure, comprising: 

5 placing the expandable tubular member and an expansion cone within the 

pfBexisting structure; 

injecting a quantity of a first fluidic material having a first density Into the 
region of the preexisting structure outside of the expandable tubular meniben and 
injecting a quantity of a second fluidic material having a second density into 
10 a portion of the expandable tubular member below the expansion cone; 

wherein the second density Is greater than the first density; and 
displacing the expansion cone relative to the tubular member. 

2. A method of coupling an expandable tubular to a preexisting structure. 
15 comprising: 

fbdng the posltton of an expansion cone within the preexisti^ 
driving the expandable tut)ular member onto the expansion bone in a first 
direction; and 

axially displadng the expansion cone In a second direction relative to the 
20 expandable tubular member; 

wherein the first and second directions are different. 

3. A method of coupling an expandable tubular member to a preexisting 
structure, confusing: 

25 placing the expandable hJbular member and an expansion cone within the 

preexisting structure; and 

applying an axial force to the expandable tubular member in a downward 
direction. 

30 4. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axlalty displacing the expansk>n cone; 
35 removing the expansion cone; and 
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applying direct radial pressure to the tutHilar memt)er. 

5. The method of daim 4. wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the intertor of the tutnjlar member. 

6. The nriethod of daim 4, wherein axially displacing the expansion cone 
includes: 

injecting a fluidiamaterial into the tubular member. 

7. The method of daim 4, wherein axially displadng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

8. The method of daim 4, wherein axially displadng the expanston cone 
indudes: 

displadng the expansion cone into the tubular member. 

9. The method of daim 4, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

10. The method of daim 4, wherein axially displadng the expansion cone 
radially expands the tubular member by 10% to 20%. 

11 The method of daim 4, wherein applying direct radial pressure to the first 
tubular member radially expands the tubular member by up to 5%. 

1 2. The method of daim 4, wherein applying direct radial pressure to the tubular 
rhember indudes applying a radial force at discrete locations. 

13. The method of claim 4, wherein the preexisting structure indudes a wellbore 
casing. 

14. The method of daim 4, wherein the preexisting structure indudes a pipeline. 
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1 5. The method of daim 4» wherein the preexisting structure includes a structural 
support 
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1 . A method of coupling an expandable tubular niember to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubuiar member to the preexteting structure; 
axially displacing the expansion cone relative to the tuttular member by 
pulling the expansion cone through the tubular member and 

lubricating the interfece between the expansion cone and the tubular 
member. 

2: Themethodofdaim 1, wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

Injecting a lubricating fluid into the trailing edge of the Interface between the 
expansion cone and the tubular member. 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 oentipolse. 

4. The method of claim 2, wherein the injecting includes: 

injecting lubricating fli^d into a tapered end of the expansion cone. 

5. The method of daim 2. wher^n the injecting indudes: 

injecting lubricating fluid into tlie area around the axial midpoint of a first 
tapered end of the expansion bone. 

6. The method of claim 2, wherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

7. The method of daim 2. whe«ein the Injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 



8. 



The method of daim 2, wherein theJnjecUng indudes: 
injecting lubricating fluid into an interior of the expansion cone. 

126 



9. The method of claim 2. vvherein the injecting Includes: 

injecting lut}ricatlng fluid through an outer surface of the expansion cone. 

10. The method of dalm 2. wherein the Injecting Includes: 

injecting the lutiricating fluid into a plurality of discrete locations along the 
traifing edge portion. 

11. The method of dalm 2, wherein 0te lubricating fluid comprises: 
drilling mud. 

12. The nf»thod of daim 2, wherein the lubricating fluid furttier includes: 
TocqTrimlll; 

EPMudiibiand 
DrillN-Slld. 

13. The metiiod of dajm 2, wherein the lutMlcating fluid comprises: 
TorqTrimlll; 

EP Mudllb; and 
PrMIN-SHd. 

14. The meUiod of daim 1. wherein lubricating the interface between ttw 
expansion cone and the tubular member Indudes: 

coating the Interior sivfaoe oiF ttie tubular mernberwitti a lubricant. 

15. The method of daim 1, wherein lubricating the interface t>etween the 
expansion cone and the tubular member includes: 

coating the Interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surface of the tubular 
member. 

16. The nwthod of claim 14, wherein the lubricant comprises a metallic soap. 
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17. The mettKxJ of daim 14, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M. and C-PHOS-58-R. 



18. The method of daim 14, wherein the lubricant provides a sliding friction 
5 coeffident of less than about 0.20. 

1 9. The nwthod of daim 1 4. wherein the lubricant is chemically bonded to the 
interior surfeoes of the tubular members. 

10 20. The method of daim 14, wherein the lubricant is mechanically bonded to the 
interior surfeces of the tubular members. 

21 . The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surface of the feibular members. 

15 

22. The method of daim 14, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting strudure, 
20 comprising: 

posiltoning the tubular member and an expansim cone within the preexisting 
strudure; 

anchoring the tubular member to the preexisting struch^ 

axially displacing the expansion cone relative to the tubular member by 
25 puHing the expansion cone through the tubular memben 

wherein the tubular member includes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expar^ioris of up to 
about 25%. 
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24. A method of coupling a tubular memtwr to a preexisting sliucture. 
comprising: 

injecting a lubricating fluid into the preexisting structure: 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

25. The method of daim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOli^-SEAL™ brand driUing mud lubricant. 

25. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: . 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular m«nber to the preexisting structure: and 
axially displacing the expansion cone relative to the expandable tubular 

member by pulling the expansion cone through ttw expandable tubular memben 
wherein the expandable tubular member includes: 

a flrst tubular member; 

a second tubular rnemben and 

a threaded connection for coupling the firet tubular member to the seoMid 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

27. The method of daim 26, whereih the threaded <x)nnection comprises a pin ' 
and box thn»aded connexion. ■ 

28. The method of daim 26. wherein the seating members are positioned 
adjacent to an end portion of the tfveaded connection. 

29. The method of daim 26, wherein one of the sealing members is positioned 
adjacent to an end portiori of the threaded connection; and wherein another one of 
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the seaBng members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The method of daim 26, wherein a plurality of the sdaliitg members are 
positioned adjacent to an end portion of the threaded connection. 

31 . A method of cxHjplIng an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansbn cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing the sealant 

32. The method of daim 31 , wherein the^ sealant is selected from the group 
consisting of epoxies, thenmosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

33. The method of daim 31, furthfr Including: 

initially curing the sealant prior to radially expanding the tubular membeiB; 
and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of daim 31, wherein the sealant is resistant to conventlcwial 
welibore fluidic materials. 
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36. The method ofdalm 31, wherein the material propertiM 
substantially stable fbr temperatures ranging from abo^ 

37. The method ofclaim 31, further Including: 

applying a primer to the threaded portions of the tubular membere prior to 
coating the threaded portions of the tubular members with the sealant 

38. The method ofclaim 37, wherein the primer Includes a curing catalyst. 

39. The method of daim 37. wherein the primer Is applied to the threaded portion 

of one of the tubular members and the sealant is applied to the threaded portion of 
the other one (rf the tubular membere. . 

40. The method of daim 37. wherein the primer Includes a curing catalyst. 

41 . A method of coupNng a tubular member to a preexisting structure, 
oomprisinig: 

positioning the tubular member and an expansion cone within the preexisting 
stnicture; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
pulHng the expansion cone through the expandable tubular memben 
wherein the tubular rnember Indudes: 
a pair of rings for engaging the preexisting stmcture; and 
a sealing element positioned between the rings for sealing the interbce 
between the tubular member and the preexisting stmcture. 

42. A method of coupUng a tubular member to a preexisting stmcture, 

comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting stnicture; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wtfiereln the tubular member Indudes one or more slots. 
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43. The method of dalm 42. wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of claim 42. wherein the slots are provided et a non- 
preexpanded portion of the tubular member. 

i 

45. A method of coupling a tubular member to a preexisting structure, 
cxmiprising: 

positioning the expandable tubular member and an expansion cone vwthln 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
searing elenf^nt; and 

a second preexpanded portion coupled to the intermediate portion. 

46. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
. the preexisting structure; 

anchoring the expandable tubular memlwr to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion conis through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the Increased axial force is provided on a 
periodic basis. ' 
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48. The nwmod of dalm 46, virtierein the Increased axial force 
random basis. 



49. The method of daim 46. wherein the ratio of the increased axial force to the 
sut)8tantially constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting stnicture, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular rrwmber to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pushing and pulling the expansion cone through the expandable tubular 
member. ' 

52. The method of daim 51 , wherein pushing the expansion cone indudes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

53. A method of coupling a tubular mernber to a preexisting structure, 
comprising: 

positioning the tobular member and an expanston cone within the preexistihg 
structure; 

anchoring the tobular member to the preexisting structure; 

axially displadng the expansion cone relative to the tobular member by 
pulling the expanston cone through the expandable tobular member, and 

Injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displadng the exparision cone. 

54. A method of coupling a tobular member to a preexisting staictoie, 
comprising: 

positioning the tobular member and an expansion cone vwthin the preexisting 
structore; 

anchoring the tubular member to the preexisting structore by increasing the 
size of the exparraton cone; and 
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axlally displadng the expansion cone relative to the tubular memlwr by 
pulling the expansion cone thiough the tubular member. 

55. A method of coupling a tubular member to a preexistihg stmcture. 

comprising: 

positioning Ihe tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stmcture by heating a 
portion of the tubular member and 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

56. A n>ethod of coupling an expandable tubular member to a preexisting 
s^cture, comprising: 

positioning the expandable tubular member, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone- 
anchoring the expandable tubular member to the preexisting structure using 

the anchprvig device; and 

axially displsK^ing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

explosively anchoring the tubular member to the preexisting stnicture; and 
axlally displacing the expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 

comprising: 

fixing the position of an expansion cone witMn the preexisting structure; 
driving the expandable tubular member onto the expansion cone In a firet . 
direction; and 

axially displadng the expansion cone in a second direction relative to the 
expandable tubular member; 
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wherein the first and second directions are different 

59. A method of coupling an expandable tubular nnenit)er to a preexisting 
structure* comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchor and 

axially displacing the expansion cone within the expandable tubular member. 

60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member, an expansion cone, and an anchor 
into the preexistirig structure; 

anchoring the expandable tubular member to the preexisting structure by: 
pivoting one ornrK>re engagement elements; and 
axially displacing the expansion cone. 

61. The method of daim 60, wherein pivoting the engagement etenrw 
includes: 

actuating the engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

pladng a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, wherein pjvoting the engagement elements 

indudes: 

displadng the expandable tubular member. 

64. A n^ethod of coupling an expandable tubular member to a preexisting 
strudure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting strudure; 

placing a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting stmcture; and 
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axiany displacing the expansion cone. 



65. The method of dalm 64, wherein the ftuidic material comprises a barite plug. 

66. The method of daim 64, wherein the flukJic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone Into the 
preexisting structure; 

anchoring the expandable tubular memt)er to the preexisting structure by 
injecting a quantity of a hardenable fluidic material into the preexisting staicture; 

at least partially curing the hanlenabiB fluidic sealiiig material; and 

axially displadng the expansion cone. 

68. Amethod of coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular member in a downwani 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
stnicture. comprising: 

placing the expandable tubular member and an expansion cone wKhln the 
preexisting structure; 

injecting a quantity of va first fluidic material having a first density into the 
region of the preexisting structure outside of the expandable tubular member; and 

injecting a quantity of a second fluidic material having a second density into a 
portion of the expandable tubular member below the expansion cone; 

wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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placing the expandable tubular member and an expansion oone Into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting stnicture; 
applying an axial force to the expansion cone; and 
pressurizing an interior portion of the expandable tubular member below the 
expansion cone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting stnicture, 
convrlslng: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion oone movabiy coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end; 

one or inore grooves fimnied in the outer surface of the tapered first end; and 
one or more axial flow passages fluididy coupled to the grooves. 

73. The apparatus of claim 72, whertrin the grooves comprise circumferential 
grooves. 

74. The apparatus of cdaim 72. wherein the grooves ocmipri^ 

75. The apparatus of daim 72. wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72. wherein the axial flow passages comprise axial 
grooves. 
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tr. The apparatus of claim 76, wherein the axial grooves are spaced apart by at 
least about 3 Inches in the drcumferential direction. . 



78. The apparatus of daim 76, wherein the axial grooves extend from the 
5 tapered first eiid of the body to the grooves. 

79. The apparatus of daim 76^ wherein the axial grooves extend from the 
second end of the body to the grooves. 

10 80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81 . The apparatus of daim 72, wherein the axiai flow passages are positioned 
within the housing of the expansion cone. 

15 . 

62. The apparatus of daim 81 . wherein the axial flow passages e)dend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend from the 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend fr^ 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83, wtierein one or more of the axial flow passages 
indude filters. 

30 

87. The apparatus of daim 72. wherein the cross sectional area of the grooves is 
greater than the cross secUonal area of the a)dal flow passages. 

88. The apparatus of claim 72, wherein the cross-secttonal area of the grooves 
35 ranges from about 2X10^ in^ to 5X10'^ in^. 
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89. The apparatus of daim 72, wherein the cross-sedional area of the axial flow 
passages rariges froin about 2X1(r* in^ to 5X10'^ iiv'. 

90. The apparatus of daim 72. wherein the angle of attadc of the first tBftend 
end of the body ranges from atwut 10 to 30 degrees. 

91 . The apparatus of daim 72, wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

92. The apparatus of daim 72, wherein the angle of Indlnation of the axial flow 
passages relative to the iongitiKJinal axis of the expansion cone is greater than the 
angle of attadc of the first tapered end. 

93. The apparatus of daim 72. vvherein the grooves Indude: 
a flow channel having a first radius of curvature; 

a flrst shoulder positioned on one Me of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
third radius of curvature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
curvature are substantially equal. 

95. The apparatus of daim 72. wherein the axial flow passages indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on t»»e other side of the flow channel having a 
third radius of curvature. 

96. The apparatus of daini 96, wherein the first, second and third radii of 
curvature are substantially equal. 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular m6mt>er; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that varies less than atKXJt 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular nriember, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nrKivably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member. 

wherein the expandable tubular member includes: 

a first hibular member. 

a second tubular member, and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 
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100. 1^ apparatus of daim 99; wherein the threaded con^ comprises a 
pin and box threaded oonnection. 

101. The apparatus of claim 99, wherein the seallr^ members are positioned 
5 adjacent to an end portioned the threaded oonnection. 

102. The apparatus of daim 99. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein anbther one of 
the sealing members is not positioned adjacent to an end portion of the threaded 

10 connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. . . 

15 1 04. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tiibuiar member to 
the preexisting structure: and 
20 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudes: 

a layer of a fubricant coupled to the interior surface of the tubular member. 

25 105. The apparatus of daim 104, wherein the lubricant comprises a metalllcsoap. 

106. The apparatus of daim 104, wherein the lubricant te selected from the group 
consisting of C-Lube-iO, C-PHOS-SS-M. and 6-PH6S-58-R. 

30 1 07. The apparatus of daim t04, wherein the lubricant provides a sliding friction 
Goeffident of less than about 0.20. - 



108. The apparatus of daim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 

35 
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109. The apparatus of daim 104, wherein the lubricant is mechanically l)onded to 
the interior surface of the expandable tubular meniber. 

110. The apparatus of daim 104, wherein the lubricant Is adhesively bonded to 
the interior surface of the expandable tubular member. 

111. The apparatus of daim 1 1 0, wherein the lubricant indudes epoxy, 
molybdenum disulTide, graphite, aluminum, copper, alumisilicate and 
polyethyiehepolyamine. 

112. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adsipted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nrwvably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member indudes: 

a pair <rf tubuiar nriembers ha>rtng threaded portions coupled to one anothen 

and 

a quantity of a sealant within the threaded portions of the tubular membeiBi 

113. The apparahis of daim 112, wherein the sealant is selected from the group 
consisting of epoxies, themriosettlng sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

114. The apparatus of daim 112, wherein the sealant indudes an intta'al cure cyde 
and a final cure cyde. 

115. The apparatus of claim 1 1 2. wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

116. The apparatus of daim 1 1 2. wherein the sealant is resistant to conventional 
welibore fluidic materials. 
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117. The apparatus cf daim 1 12. wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 ^. 

1 1& The apparatus of daim 1 1 2. wherein the threaded portions of the tubular 
members include a primer for improvinjg the adhesion of the sealant to the threaded 
portions. 

1 19. An apparatus for coupling an exparidable tubular member to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member includes: a pair of rings for 
engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular nnember to 
the preexisting structure; and 

an expansion cone nrx)vably coi4>led to the expandable tubular member and 
adapted to redlally expand the expandable tubular member, 

whendin the expandable tobular rhember include one or more slots. 

121. The apparatus of daim 120, wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexparided portidn of the tubular member. 
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123. An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

an expandable tubular membisr; 

an anchoring device adapted to obuple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubiilar member arid 

adapted to radially expand the expand^le tubular memben 
wherein the e)q)andable tubular member Includes: 
a first preexpanded portion; 

an Intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a seoind preexpanded portion coupled to the Intentwdiate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; and 

a valveable fluid passage couplejd to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a firet support member; 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support merhber; 
an expandable tubular member coupled to the expansion cone; and 
an anchoring device coupled to the second support member adapted to 
couple the expandable tubular meniber to the preexisting structure; 

wherein the anchoring device is positioned abcn^ the expansion cone. 

126. The apparatus of dalm 125, wherein the outside diameter of the expansion 
cone is greater than the Inside diameter of the expandable tubular member. 
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127. The apparatus of claim 125, wheiBin the outside diameter of the expansion 
cone is approxiriiateiy equal to the outside diameter of the expandable tutelar 
memt)er. 

128. An apparatus for coupling an expandable tubular member to a pieexistihg 
structure, comprising: 

a first support member, 

a second support member coupled to the first support member; 
an expanston cone coupled to the first support rnemben 
an expandable tubular member coupled to the expanston cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

1 29. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; . 

an expandable e)(pansipn cone coupled to the support member; and 
an expandable tubular member coupled to the expansion cone. 

130. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support member, and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of daim 130. wherein the expandable tubular member 
Includes one or more anchoring devices. 

132. The apparatus of claim 130, wherein the expandable tubular member 
Includes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 

an expahsiorv cone coupled to the support memt)en 
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an expandable tubular member coupled to the expansim cone Including one 
or more shape memory metal Inserts; and 

a heater coupled to the suppprt n)emt>er in opposing relatim to the shape 
rAemory metal irtserts. 

1 34. An apparatus for coupling an expandable tubuliar member to a preexisting 
structure, comprising: 

a support member, 

an expar^ion cone coupled to the support member; 
an expandable tubular member coupled to the expandable expansion cone; 
and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of claim 134. wherein the resilient anchor includes: 
a resilient scroll. 

138. The apparatus of claim 134, wherein the resilient anchor includes: 
one or more resilient arms. 

137. The apparatus of daim 134, wherein the resilient anchor Includes: 
one or rnore resilient radially oriented elernents. 

138. The apparatus of daim 134, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

1 39. An expandable tubular member, comprising: 
an expandable tubular body: ^ 

one or more resilient panels coupled to the expandable tubular body; arKi 
a release member releasably coupled to the resilient panels adapted to 
controllably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memtier; 

an expansion cone coupled to the support member. 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular rromber, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
engaging the preexisting stnicture. 

141 . The apparatus of daim 140, further including one or more conesponding 
actuators for pivoting the spikes. 

142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expandable expanskm cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandat>le tubular 
member. 

143. The apparatus of daim 142, further induding one or more conesponding 
actuators for pivoting the petal baskets: 

144. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

a support member, 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone, induding: 

a slotted portton provkted at one end of the expandable tubular member. 

145. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support meml>er and an end portion of the 

expandable tubular member; and 

a mass coupled to the end portion of the expandable tubular memben 
wherein the weight of the mass is greater than about 50 to 1 00 % of the yield 

strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member including a fluid passage; 

an expansion cone coupled to the support memben 

an expandable tubular member coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A metho(l of coupling a tubular member to a preexisting stmcture, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displacing the expansion cone; 

renx>ving the expansion cone; and 

applying direct radial pressure to the tubular niember. 

148. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

149. The method of daim 147. wherein axially displadng the expansion cone 
indudes: 

injecting a fluidic material into the tubular member. 

150. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 
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applying a tensile force to the expansion cone. 

151 . The method of daim 147. wherein axialty displacing the expansion cone 
includes: 

displacing the expansion cone into the tutHJiar niemt>er. 

1 52. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tutnjlar memt>er. 

1 53. The method of daim 147, wherein axially displadng the expansion cone 
radially expands the hjbular member by at)out 10% to 20%, 

154. The method of daim 147, wherein applying direct radial pressure to the first 
tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tutHilar member Indudes applying a radial force at discrete locations. 

1 56. The method of daim 147, wherein the preexisting structure indudes a 
wellbore casing. 

157. The method of daim 147, wherein the preexisUng structure indudes a 
pipeline. 

1 58. The method of daim 147, wherein the preexisting structure indudes a 
structural support. 

159. An apparatus, comprising: 

a tubular member coupled to a preexisting structure; 
wherein the tubular member is coupled to the preexisting structure by the 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displacing the expansion cone; 

149 



removing the expansion cone; and 

applying direct radial pressure to the tubular fnemt>er. 

160. The apparatus of daim 159, wherein axialiy displacing the expansion cone 
5 includes: 

pressurizing at least a portion of the interior of the tubular member. 

161. The apparatus of daim 1 59, wherein axialiy displadng the expanston cone 
indudes: 

10 injecting a fluidic material into the tubular member. 

1 62. The apparatus of daim 1 59. wherein axialiy displadng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

15 . 

163. The apparatus of daim 159, wherein axialiy displadng the expansion cone 
indudes: 

displadhg the expansion cone into, the tubular member. 

20 164. The apparatus of daim 159. wherein axialiy displadng the expansion Cone 
indudes: 

displadng the expanston cone out of the tubular menr4>er. 

165. The apparatus of daim 159, wherein axialiy displadng the expansion cone 
25 radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 1 59, wherein applying direct riadial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

30 1 67. The apparatus of daim 1 59. wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of daim 159. wherein the preexisting strudure indudes a 
weilbore casing. 



35 



150 



169. The apparatus of daim 159, wherein the preexisting structure includes a 
pipeline. 

170. The apparatus of daim 159. wherein the preexisting structure indudes a 
structural support. 

171 . A system for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

means for positioning the tubular member and an expanston cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting strudure; 

means for axtally displadng the expansion cone relative to the tubular 
member by pulling the e)vansion cone through the tubular member, and 

means for lubricating the interface between the expansion cone and the 
tubular member. 

172. The system of daim 1 71 , wherein the means for lubricating the interface 
between the expansion cone and the tubular mernber indudes: 

means for injecting a lubricating fluid Into the trailing edge of the interface 
between the expansion cone and the tubular member. 

1 73. The system of daim 1 72, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

1 74. The system of daim 1 72, wherein the injecting Indudes: 
injecting lubricating fluid into a tapered end of the expansion cone. 

1 75. The system of daim 1 72, wherein the means for injecting indudes: 
means for injeding lubricating fluid into the area around the axial midpoint of 

a first tapered end of the expansion cone. 

1 76. The system of claim 1 72, wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

1 77. The system of daim 1 72, wherein the means for injecting indudes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

178. The system of daim 172, wherein the means for injecting includes: 
means for injecting lubricating fluki into an Interior of the expansion cone. 

179. The system of daim 172, wherein the means for injecting indudes: 

means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

180. The system of daim 1 72, wherein the medns for injecting indudes: 
means for injecting the lubricating fluid Into a plurality of discrete locations 

along the trailing edge portion. 

181. The system of daim 172. wherein the lubricating fluid comprises: 
drilling mud. 

18Z The system of daim 172» wherein the lubricating fluid further indudes: 
TorqTrimlll; 
EP IMudlib; and 
DrillN-Slld. 

183. The system off daim 172, wherein the lubricating fluid comprises: 
TorqTrimlll; 

EPMudlib;and 
DriilN-Slid. 

184. The system of daim 71 1, wherein the means for lubricating the Interface 
between the expansion cone and the tubular member Indudes: 

means for coating the interior surfece of the tubular member with a lubricant 

185. The system of daim 171 , ^wherein the means for lubricating the interface 
between the expansion cone and me tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
of a lubricant; and 
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means for applying a second part of the lubricant to the Interior surface of the 
tubular member. 

186. The system of daim 184, wherein the lubricant comprises a metallic soap. 

187. The system of claim 184, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PH0S-S8-M» and C-PH0S-5d-R. 

188. The system of daim 184. wherein the lubricant provides a slidirig friction 
coeffident of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
interior surftees of the tubular members. . . 

19Q. The system of daim 184, wherein the lubricant Is mechanically bonded to the 
interior surfaces of the tubular members. 

191. The system of dialm 184, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

192. The system of daim 184, wherein the lubricant ihdudes epoxy, nrK>lybdenum 
disulfide, graphtte, aluminum, copper, alumisiilcate and polyethyienepolyamine. 

1 93. A system for coupling a tubular member to a preexisting strudure, 
odmprising: 

positioning the tubular rnember and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to ttie preexisting structura; and 
axially dispiadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member; 
wherein the tubular member indudes: 
an annular member, induding: 
a wall thickness tiiat varies less than about 8 %; 
a hoop yield sta^ength that varies less than about 10 %; 
Imperfections of less than about 8 % of the wall ttiickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
about25%. 

194. A system for coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

195. The system of daim 194, wherein the lubricating fluid comprises: 
BARO-LUB GOLt>-SEAL^ brand drilling mud lubricant. 

1 96. A systehn for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone within the preexisting structure; 

means for anchoring the expandable tubular member to the (^existing 
structure; and 

means for axialiy displadng the expansion cone relative to the expandable 
tubular member by pullihg the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member includes: 

a first tubular member; 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular memt>er6. 

197. The system of claim 196, wherein the threaded connection comprises a pin 
and box threaded connection. 
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198. The system of daim 196. wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 



5 199. The system of daim 196, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not ppsitiohed adjacent to an end portion of the threaded 
connection. 



10 200. The system of daim 1 96, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for coupling ari expandable tubular member to a preexisting 
structure, comprising: 

1 5 means for petitioning the expandable tubular member and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
staicture; and 

means for axiaily displstdng the expansion cone relative to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurality of tubular 
members having threaded portims that are coupled to one another by the process 
oft 

25 coating the threaded porttons of the tubular nriembers with a sealant; 

coupling the threaded portions of ttie tubular members: and 
curing the sealant. 

202. The system of daim 201 , wherein the sealant is selected from the group 
30 consisting of epoxies, themnosetting sealing compounds, curable sealing 

compounds, and sealing compounds having polymerizable^^ra^ 

203. The system ofdaim 201. further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 memi>ers;and 
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means for finally curing the sealant after radially expanding the tubular 
memtiers, 

204. The system of daim 201 i wherein the sealant can t>e stretched up to atKHJt 
30 to 40 percent after curing withoutfailure. 

205. The system of daim 201 , wherein the sealant is restetant to conventional 
wellbore fluidic materials. 

206. The system of daim 201 , wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 "^F. 

207. The system of daim 201 , further indixling: 

means for appljrfng a primer to ttie threaded portions of the tubular members 
prior to coating the threaded portions of the tubular members wjth the sealant. 

208. The system of claim 207, wherein the primer includes a curing catalyst. 

209. The system of daim 207, wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant is applied to the threaded 
portton of flie other one of the tubular members. 

210. The system of daim 207, wherein the primer indudes a curing catalyst. 

211. A system for coupling a tubular rriember to a preexisting strudure, 
comprising: 

positioning the tubular member and an expansion cone within ttie preexisting 
stmdure; 

anchoring the tubular member to the preexisting strudure; and 
axially displadng the expansion cone relative to the tubular member by 

putting Uie expansion cone through ttie expandable tubular member, 
wherein the tubular member includes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular member and ttie preexisting structure. 
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212. A system for coupling a tubular membier to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expanston cone within 
the preexisting structure; 

anch6ring the expandable tubular member to the preexisting structure; and 

axially dispteictng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular menrri)er includes one or more slots. 

213. The system of daim 212, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 21 2, wherein the slots are provided at a non- 
preexpanded portion of the tubular rnember. 

215. A system for coupling a tubular member to a preexisting strudure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting statcture; 

anchoring the expandable tubular member to the preexteting structure; and 

axially displatcing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the tubular member indudes: 

a first preexpanded portion; 

an intemiediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intemiediate portion. 

216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting strudure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone thnoi^h the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an increased axial force. 

217. The system of claim 21 6. wherein the increased axial force is provided on a 
periodic basis. 

218. The system of dairn 216. wherein the increased axial force is provided on a 
random basis. 

219. The system of dalm 216; wherein the ratio of the increased axial force to the 
substantiaily^constant axial force ranges from about 5 to 40 %. 

220. A system for oouplirig a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 

preexisting staicture; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially displadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 

221 . The system of daim 220, wherein the means for pushing the expansion cone 
indudes: 

means for Injecting a pressurized fluidic material into contact with the 
expansion cone. 

222. A system for coupling a tubular member to a preexisting strudure. 
comprising: 

means tor positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting strudure; 
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means for axially displacing the expansbn cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member; 
and 

means for injecting a curable fluldic sealing material between the tubular 
member and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting staicture; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone withih the 
preexteting structure; 

means for ahchoring the tubular member to the preexisting structure by 
heating a porOon of the tubular member; and 

means for axially displacing the expanstori cone relative to the tubular 
member by pulling the expansion cone' through the tubular member. 

225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular memt>er. an expansbn cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 

means for anchoring the expandable tubular member to the preexisting 
structure using the anchoring device; and 

means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 
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means for positioning the tubular nnemtier and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the piBexisting 
structure; and 

means for axially displacing the expansion cone relative to the tubular 
member. 

227 . A system for coupling an expandable tubular to a preexteting stnicture. 
comprising: 

means for fixing the position of an expansion cone within the preexisting 
structure; 

means for driving the expandable tubular member onto the expansbn cone 
in a first direction; and 

means ifor axially displacing the expansion cone in a second direction relative 
to the expandable tubular member; 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular, an expansion cone, and a resilient 
anchor within the preexisting structure; 

means for releasing the resilient anchon and 

means for axially displacing the expansidn cone within the expandable 
tubular member. 

229. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for pladng the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure that includes means for pivoting one or more engagement elemente; and 

means for axially displacing the expansion cone. 

230. The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 
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means for actuating the engagennent elements. 



231 . The system of daim 229, \wherein the means for pivoting the engagement 
elements includes: 

means for placing a quantity of a fluidic material onto the engagement 
elements. 

232. The system of daim 229. wherein the means for pivoting the engagement 
elements tndudes: 

means for displacing tiie expandable tubular member. 

■ ■ _ 

233. A system for coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

means for pladng the expandable tubular member and an expansion cone 
into tiie preexisting stmcture; 

means for pladng a quantity of a fluidic material onto tiie expandable tubular 
member to anchor the expandat)le tubular meml)er to the preexisting structure; and 

means for axiaily displadhg the expansion cone. 

234. The system of daim 233. wherein the fluidic nraterial comprises a barRe plug. 

235. The system of daim 233, wherein ttie fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stmdure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure; 

nr^eans for at least partially curing ttie hardenable fluidic sealing material; and 
means for axially dtspladng the expansion cone. 

237. A system for coupling an e)qF>andable tubular member to a preexisting 
stiudure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting stmcture; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting * 
structure, comprising: 

means for placing the expandable tubular member and an expiansion cone 
within the preexisting structure; 
10 means for inJecBi^ a quantity of a first fluidic material having a first density 

into the region of the preexisting structure outside of the expandable tubular 
member, and 

means for injecting a quantity of a second fluidic material having a second 
den^ into a por^ of the expandable tubular member below, the expansion cone; 
15 wherein the second density is greater than tirie first density. 

239. A system for coupOng an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stmcture; ' 

means for applying an axial force to the expansion cone; and 

means for pressurizing ari interior portion of die expandable tubular member 
25 bebw the expansion corie. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, cortiprising: V 

means for placing the expandable tubular member and an expansion cone 
30 into tile preexisting structure; and 

means for applying an axial force to ttie expandable tubular member. 

241 . A system for coupling a tubular member to a preexisting stmcture, 
comprising: 



162 



means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for axialty displacing the expansion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of daim 241, wherein the rneans for axialiydispiadng the 
expansion cone includes: 

means for pressurizing at least a portion of the Interior of the tubular 
10 member. 

243. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudf^s: 

means for injecting a fluidic material into the tubular member. 

15 

244. The system of daim 241, wherein the means for axially displadng the 
expansion oone indudes: 

means for applying a tensye force to the Expansion con^. 

20 245. The system of claim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means tor displadng the expansion oone into the tubular member. 

246. The system of daim 241 , wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadng the expansion oone out of the tubular member. 

247, The system of daim 241 . wherein the means for axialty displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 
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248. The system of daim 241 . wherein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
about5%. 
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249. The system of daim 241 . wherein the means for applying direct radial 
pressure to the tubular memt)er Includes means for applying a radial force at 
discrete locations. 

5 250. The system of daim 241 . wherein the preexisting structure includes a 
vyellbore casing. 

251. The system of daim 241, wherein the preexisting stnicture includes a 
pipeline. 

10 

252. The system of daim 241 , wherein the preexisting structure indudes a 
strudural support 
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